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The Mather Electric Company. 
DESCRIPTION OF THE MATHER-PERKINS IN- 

CANDESCENT SYSTEM, WITH ILLUSTRATIONS 

OF THE DYNAMO AND LAMPS, 

The Mather Electric Company, of Hart- 
ford, Conn., owning the Mather-Perkins 
incandescent system, is an organization thor- 
oughly equipped with electrical, mechanical 
and commercial advantages for securing an 
abundant hearing from the electric-lighting 
public. The work of this company in the 
past, even before the valuable improvements 
which we chronicle had been made, was such 
as to give it honorable standing in this field. 
In Chicago, where one of the leading opera 
houses has been fitted up with the lamps 
and dynamos of this system, the beauties of 
the light are highly praised, the audience 
heartily applauding the appearance of the 
light the night it supplanted the unhealthy 
and unsatisfactory gas. The Mather Com- 
pany is well established, with a complete 
factory in Hartford capable of carrying on 
extensive work, and the class of the work 
done is shown in the universal satisfaction 
with which it is greeted wherever the system 
is known or has been tried. 

We shall endeavor in this article to give 
the readers of the Revrew a description of 
the Mather-Perkins incandescent system, 
presenting the various points of interest as 
they appear to us, and stating the claims 
made by the owners. 

In Fig. 1, on this page, is shown the 
Mathe1 The illustration gives an 
excellent idea of the appearance of this’ma- 
chine, which has a fine reputation among 
dealers and patrons. 

Fig. 2 is an accurate representation of the 
field magnet employed in this system. Its 
shape is peculiar, being that of a broken, 
yet true, It may be termed a scientific 
idea realized in one solid piece of cast iron. 
There are no joints or breaks, no abrupt 
corners, nothing to offer obstruction. There 
are no pole-pieces to bring the arms of the 
magnet near the armature. The projecting 
portions at the ends of the arms serve only 
as a base for the dynamo, and are not an es 
sential electrical feature of the magnet. The 
smaller projections above the base are 
merely mechanical details intended to form a 
guard in holding the wires wrapped round 
the magnet in place. A glance at the ma- 
chine will show that these projections do not 
anpear in the finished machine. Another 
feature of the magnet may be observed in the 
position of the ends of the magnet in rela- 
tion to the armature which fills the space be- 
tween them. These ends are in the center 
of the magnetic field, directly opposite the 
center of the armature. Its shape admits of 
the greatest mass in the least space, which is 
an advantage. The poles of the magnet are 
integral parts of the magnet, and their posi- 
tion is the best for securing good electrical 
results. The shape of the magnet admits 
of unbroken lines of wire covering every 
part. The armature occupies a place be- 
tween the ends of the magnet—a position 
best adapted to obtain good results. 

The openings in the ends of the magnets 
are for the supports of the armature, and, 
like the ring in the top of the magnet, are 
purely mechanical in design, and do not in 
any essential particular affect the electrical 
esults obtained- from the machine. The 


dynamo. 


ring. 





ring form of this magnet gives to the dynamo 
a graceful shape, and, while beauty of form 
may not in a machine prove of much com- 
mercial value, yet it must be recognized that 
beauty of form is an evidence of correctness 
of design. The magnet, when finished, is 
carefully wrapped with cloth to insure insu- 
lation, and, after being wound with insu- 
lated copper wire, is wrapped with’ tape, 
varnished with asphaltum, giving the ma- 
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the best in use, drawing off the current with- 
out sparks or sounds. This silence and 
absence of sparking tends to prevent wear- 
ing away of the commutators, and econo- 
mizes power and electricity, and is a very 
satisfactory result of the work of the clec- 
tricians of this company. 

One of the first difficulties met with in the 
introduction of the incandescent light sprang 
from the fact that if a large number of lamps 


Fie, 1.—MatTHer DyNaAmo, 


chine a neat, 
designed to protect it against all injury. 


clean and durable cover, | were supplied with electricity from a single 
| machine, there was a disagreeable variation 


Much depends on the construction of the | in the power of the lamps every time 


armature, and modern inventors have brought 
out a number of types or typical forms of 
armatures. Among the best of these is the 
Siemens, and this armature, greatly modified 
and’ improved, has been selected. for the 
Mather Dynamo, shown in: Fig. 15. The 
armature differs from the original type in 
the form of the core and the system of 
winding, and it is believed to be decidedly 
superior to it in several respects. The com- 
mutator and brushes have been made the 
subject of much careful thought, and it may 
be said with confidence that they are among 





|a greater or less number of lamps were 


turned on or extinguished. A number of 
appliances have been used in different 
systems to obviate this, all of them hav- 
ing been more or less successful. These 
‘‘regulators” are quite independent of the 
dynamos, and of necessity add to the cost 
of the electric-lighting plant where they are 
used. The Mather dynamo is operated 
without any external regulator. It is self- 
contained. By the superior manner in 
which it is constructed all the regulation 
required under changes in the number of 





net in a circuit is automatic, sonata in 
effect and instantaneous in operation. This 
power of self-regulation saves the cost of a 
supplementary regulator, reduces the cost 
of plant and maintenance and adds greatly 
to the electrical value of the system. 

Summed up, the electrical value of the 
Mather machine is found in the form of mag- 
net, an improved armature of a first class 
type, absence of sparking at the commutator 
and automatic regulation. 

In speaking of the mechanical advantages 
of the Mather-Perkins system, it is well to 
state that it is quite possible that a dynamo 
may be an excellent electrical generator and 
yet be so awkward in design or so incon- 
venient in shape that there will be difficulty 
in finding a suitable place for it and keeping 
it in operation. Mere inconvenience in shape 
can be overlooked, if the other qualities of 
the machine are desirable, but the moment 
we have to consider any machine, however 
efficient or useful, we are obliged to examine 
it simply as a machine. A dynamo is a 
machine precisely as a loom or a lathe is a 
machine. Moreover, it is a high - speed 
machine, and this means it is an instrument 
of precision. There must be firmness and 
solidity to ensure steadiness of speed, good 
design, good material and good workman- 
ship to prevent friction, irregularity of run- 
ning, and waste of power. These points are 
found embraced in the Mather Dynamo. 
Materials and construction are matters of 
business economy, because only the best 
is in any sense economical, The Mather 
Electric Company is fully alive to the value 
of this view of the matter. An examina- 
tion of the dynamo will show that the 
mechanical design of the machine is quite new. 
The armature is supported in the magnet by 
a journal in a yoke at each side of the 
magnet; these yokes that form the bear- 
ings for the journals are directly supported 


by the magnet. Practically, the entire 
machine is self-contained. The magnet 


supports every part of the machine, and can 
be run at full speed, supported only by the 
ring at the top of the magnet. While this 
would not be the best way, it isa possible way, 
and happily illustrates the admirable design 
of the machine. 

In Fig. 2 will be seen two holes cast in the 
magnet. These are somewhat larger in diam- 
eter in the interior of the casting, and when 
the machine is to be built up, these holes are 
bored out true at each end and finished 
alike. In these openings are placed the two 
steel rods that form the ‘‘ cradle” or support 
for running parts of the machine. This 
method of finding a support for these parts 
has several advantages. The mass of the 
magnet is so great that the two rods can never 
get out of line. The rods will be exactly 
parallel at all times and will preserve the 
armature in a true and fixed position at 
all times. This arrangement makes it im- 
possible that the various parts shall get 
out of line in transportation and in setting 
up. The relations of the parts must always 
be the same whatever the position of 
the magnet. It is not even necessary that it 


| should stand level or in any particular posi- 


tion. Aside from the inconvenience, the 
machine, it is stated, will work just as well 
on its side er upside down as in any other 
position. All trouble in setting up is there- 
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fore avoided, the finished machine being 


ready for work as soon as placed upon its 
pedestal, or on any steady base. The con- 
struction, design and materials of the yoke 
have been also made the subject of much 
thought, and taken as a whole, the dynamo is 
a fine piece of mechanism. The alignment 
of the parts, the wear of the bearings and 
the running of the machine are believed to 
result in the highest mechanical efficiency. 
Lastly, the shape of the machine is intended 
to give the best results in the least space. 
The circular shape of the magnet makes it 
possible to place the machine in positions 
where ‘“‘head room” or space is valuable. 
The self-contained design of the parts makes 
it possible to easily move and set up the 
machine and also economizes floor space. 


The dynamo is firmly fastened to a wooden 
base, and this may be placed upon a cast- 
iron pedestal to bring the parts to a con- 
venient height. The pedestal is provided 
with a screw for sliding the dynamo forward 
and backward to assist in tightening the 
belt. Whether regarded as an electrical 
generator or as a high-speed machine, this 
dynamo clearly merits the praise it has re- 
ceived, and its design is both electrically and 
mechanically of the best. 

In speaking of the incandescent lamps of 
the Mather-Perkins system, it is well to re- 
member that there are five requisites in first- 
class incandescent lamps : 1. They must give 
an abundance of light, or be of high candle- 
power. 2. They must be of clear glass and 
free from: discoloration. 3. They must be 
durable, or capable of burning a long time. 
4. They must economize the electricity ; in 
other words, have such a construction that 
each lamp will give the greatest amount of 
light for the least expenditure of power in 
the dynamo. 5. They should be capable of 
regulation so that one lamp will give much 
or little light as may be desired. 

It is believed that the lamps used in this 
system fulfill the first four of these require- 
ments completely and have the added ad- 
vantage of regulation in the amount of 
light, this being a claim peculiar to this 
system, and presenting an important advan- 
tage. 

Fig. 3 represents the single-carbon lamp of 
the Mather-Perkinssystem. It plainly shows 
the shape of the globe, and carbon filament 
and the manner in which the filament is 
secured in position. The globe is of a fine 
quality of glass, free from impurities and 
of uniform thickness to prevent distortion 
of the rays of the light. The value of 
an incandescent lamp, of course, depends 
chiefly upon the carbon. Upon it depends the 
actual light and the life of the lamp. A poor 
carbon, if giving plenty of light, may discolor 
the inside of the globe, and thus shade and 
waste the light, or it may be so fragile that it 
soon burns out and perishes. Anincandescent 
lamp cannot be repaired. For this reason it is 
essential that the carbon be durable and capa- 
ble of burning many months. The material 
and construction of the carbons used in the 
Mather-Perkins system is a trade secret, and 
it is sufficient to say that the carbon exhibits 
extraordinary tenacity of life. Long and ex- 
haustive tests have proved that the carbons 
will give a light of uniform power, without 
appreciable discoloration of the globe, for 
many months. In points of electrical value 
these carbons stand very high. It has been 
found possible to produce filaments for these 
lamps, each four inches long, having a resist 
ance of one thousand obms, and requiring 
two hundred and fifty volts to bring them to 
a white glow. This feature is important as it 
makes it possible to use the lamps with econ- 
omy at long distances from thedynamo. The 
resistance of their standard lamp, the Mather 
Company states, is two hundred and sixty 
ohms when hot; this makes it the highest 
resistance lamp, we believe, in commerce at 
the present time. The material of the car- 
bons also has a mechanical advantage, giving 
a filament that is hard and elastic, enabling 
it to stand shaking, sudden blows (as on cars 
or beats), and other hard usage without 
breaking. To prevent any possibility of dis- 
coloration from the heating of the connec- 
tions and supports of the carbon, all these 
parts are made of pure platinum, fused into 


the glass, no paste, cement or plating of the | when all are used, a lamp equal to forty-eight 
supports and connections being allowed. (The | candles. : 

filaments are fastened to the platinum sup-| Fig. 7 shows the grouping of four fila- 
ports by mechanical pressure.) In regard to| ments in one globe, and making a lamp of 
discoloration from the burning of the carbons, | 64 candle-power. In both of these styles— 
experiments with lamps containing four car-| the three and four-carbons lamps—there is 
bons have been made, by burning out one | the double advantage of greater power and 
carbon after the other till all were destroyed, | a long life, because if one or more filaments 
when the closest examination of the glass, burn out there are still others left to burn. 
we are told, failed to discover the faintest | There are practically three and four lamps 








Fia. 3.—MATHER-PERKINS SINGLE-CARBON 
LAMP. 








trace of smoke or dust within the globe. | 
Fig. 4 shows the single-filament lamp of | 
the Mather.Perkins system, inclosed in an | 
ornamental globe that may be suspended or 
set upright in any electric-lamp fixture. 

Fig. 5 illustrates another form of the} 
Mather-Perkins incandescent lamp, and show- | in one glohe, and thus the first cost and the 
“s a special —— of this  . use — of breakage are materially reduced. 
of two or more carbons in one globe. Each'| In Fig. 8 one of the four-carbon lamps is 
carbon is of 16 candle-power, and thus gives ; shown, fitted with a shade for a hall or ri 
a lamp of 32 candle-power, costing only a/|light. These four-carbon lamps have also 
little more than a lamp of that power. Both | the added advantage of equal illumination all 
carbons are a : ged ny Ba yt ees one side of the lamp being just as 
reason one carbon fails, the other still re-| bright as the other. 
mains as good as ever, and the lamp| Fig. 9shows the 4 carbon lamp, with its base 
is available in another place where less| or support. At the right is the handle or key 
light is required. It can be taken out | for turning on thelight. Thislamp presentsthe 
and removed to another room, where a| valuable feature of ‘turning down ”—that 
a nest aged _ roy id useful, | - it can be arranged to give the full light of 
an e usefulness of the lamp be | all the carbons, or of three, or two, or onl 
prolonged. Another point is that if one car-| one, ut will. On turning the key, one ator 
bon fails, and the lamp is the only one in the | is brought to a glow to give light. On turn- 
room, the place is not left in utter darkness |ing the key again, another light is added. 
by the failure of one carbon. In Fig. 6 still | On turning again, another, and so on till all 
another improvement in lamp is shown. | are lighted. By turning the keys still fur- 
In this style of lamp three carbons are em-| ther, each carbon is extinguished in turn till 
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ployed, each of 16 candle-power, and giving, ' all are out. This control over the light con 





tinues as long-as any two of the carbons re- 
main. If one carbon fails, there are still 
three left, and, if while only one is burning, 
it goes out, the key can be turned to bring 
the uninjured carbons into circuit, and the 
light is instantly restored, and so remains 
good till all the carbons are burned out. 

In figure 10 is shown the mechanism for 
controlling the lamp. Each carbon is con- 
nected with one of the pendant pieces shown 
in the case enclosing the key. The key car- 
ries four circular arms and as it is turned 
over, each in turn is brought up to the pen- 
dant pieces and connects one of the carbons 
with the current from the main wire. 

It is claimed that the lamps used in the 
Mather-Perkins system exhibit five valuable 
features of clectrical, mechanical and com 
mercial importance. 1. There is no dis- 
coloration of the globes. 2. High resist- 
ance in the carbons, which makes it possible 
to use small and consequently cheaper con- 
ductors. 3. Superior workmanship and ma- 
terial give the carbons uniform resistance or 
standard candle-power. 4. All carbons being 
of standard 16 candle-power, it makes it possi- 
ble to use lamps of 16, 32, 614 and 96 candle- 
power on the same circuit. 5. This system 
of standard uniform candle-power carbons 
makes it possible to group several carbons in 
one lamp at a great gain in first cost 
and cost of maintenance and giving very 
convenient lamps with a long life, with 
varying degree of light at will. 

In addition to the important mechanical 
and electrical improvements shown by the 
dynamos and lamps of the Mather-Perkins 
system, there are several mechanical appli- 
ances in the control of the current that mer- 
its attention. These include an improved 
safety catch and switch. 

Figure 11 shows the safety double catch or 
fusible strip used to prevent an exce-s of 
current from entering the branch circuit and 
destroying the lamps. The safety catch is 
placed at the. junction of a branch circuit 
with the main line circuit from the dynamo 
and may be fitted to the wall or placed in 
any convenient position in the building. The 
lower figure shows the base of thecatch. The 
upper figure shows the cover that fits over 
this piece. Spring plugs fit into the holes 
and press firmly against the bushing in the 
holes and make a close connection with the 
circuit. The strip of fusible metal joins the 
two plugs and forms a bridge for the cur- 
rent. If there is any increase over the usual 
strength of the current the bridge is heated 
and melts, thus instantly breaking a connec- 
tion. The case securely holds the ends of 
the melted bridge and prevents all danger 
from ‘fire. 

In figure 12 is shown a number of safety 
catches arranged in a series and placed in a 
convenient box. 

In switches it is important that the lever 
be so arranged that it can be moved in- 
stantly when required. To accomplish 
this, the switch used in this system is 
held in position by means of a powerful 
spring, and when it is desired to shut off any 
part of the circuit or to extinguish all the 
lamps in a circuit, all that is required is to 
release the spring lever by pressure on a 
small knob. Pressing on the knob moves the 
lever quicker than it could be done by hand. 

The cuts No. 13 show the construc- 
tion of this switch and the cover and the 
pressure knob. The switch is designed toe be 
placed on the wall in any convenient posi- 
tion. The next two cuts, Figure 14, show 
another form of wall switch with its cover, 
and is designed to be operated by means of a 
thumb-piece. 

The Mather- Perkins system has proved 
itself to be efficient, convenient to install 
and maintain, simple in design, and economi- 
cal in power. 

—_——.-epo—___—. 

* * A twelve year-old Dakota girl, taken 
up into the air by a cyclone, carried out of 
sight, and brought easily down in a field a 
quarter of a mile away, describes her sensa- 
tion while in transit as that of being rapidly 
and constantly pricked by thousands of 
needles. Since her experience she has been 
affected similarly to a person with St. Vitus's 
dance. 
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On the Generation of a Voltaic Current 
by a Sulphur Cell with a Solid Elec- 
trolyte. 

By SHELFORD BrowELL, M.A., LL.B. 

While observing the secondary or polariza- 
tion currents which are generated by sulphur 
cells (as by those made with selenium) after 
being disconnected from a battery, certain 
effects were noticed which seemed to indi- 
cate that when the electrodes consisted of 
two different metals, a sulphur cell might be 
capable of originating an independent or 
primary current. Experiments were there- 
fore made with the object of investigating 
this point, and some of the results obtained 
are here given, though without any attempt 
to explain them, or to connect them together 
by a complete theory. They appear, how- 
ever, to possess sufficient interest to render 
them worthy of record, from the fact that no 
voltaic arrangement with a solid electrolyte 
has hitherto been constructed which, at least 
at ordinary temperatures, was capable of 
producing the smallest effect upon the most 
delicate galvanometer. 

A plate of copper about one inch square 
was heated, and upon it was spread a mix- 
ture consisting of five partsof sulphur and 
one part of sulphide of copper. A plate 
of silver previously heated was then laid 
upon the melted mixture, and the two plates 
squeezed together, thus forming a sandwich- 
like cell. When this cell, after cooling, was 
connected with a reflecting galvanometer, 
the spot of light was violently deflected off 
the scale. From very careful measurements 
it appeared that the electromotive force of 
the cell was .0712 volt, and its internal re- 
sistance 6537 ohms. The direction of the 
current was from the silver through the 
electrolyte to the copper, and there could be 
no doubt that it was of a voltaic nature. 
After the cell had been in existence for about 
three months its electromotive force had not 
materially fallen off. 

The current was small, owing to the great 
internal resistance of the cell, and attempts 
were made to reduce this resistance by di- 
minishing the proportion of free sulphur. 
But it was found that when the resistance 
was reduced in this manner the E. M. F. 
was also diminished, and when there was 
nothing but pure copper sulphide between 
the plates, there was no E. M. F. whatever. 

Another cell was made, in which powdered 
silver sulphide without any free sulphur 
was compressed between plates of silver and 
copper. This arrangement generated a cur- 
rent, the direction of which was opposite to 
that produced by the cells above described; 
but the E. M. F. rapidly fell off, and in three 
or four days had almost completely dis- 
appeared. 

When a similar cell was made, in which 
the silver sulphide was mixed with sub- 
limed sulphur, and placed in the form of a 
powder between the plates, the direction of 
the current was, as with simple silver sul- 
phide, from copper to silver. But if the 
mixture was first fused, and the plates 
between which it was compressed heated, 
the current generated by the cell when cold 
was in the reverse direction. Sulphide of 
copper was undoubtedly formed in the pro- 
cess of construction. 

Consideration of these results led the au- 
thor to believe that the sole function of the 
free sulphur in the copper sulphide cell was 
to form a film of silver sulphide by direct 
combination with the silver plate. A cell 
was therefore made as follows:—A layer of 
copper sulphide was spread upon a plate of 
copper; a polished stee] plate was laid upon 
the sulphide, and the whole was strongly 
compressed in a vise. The steel plate was 
then removed, and a thin layer of silver sul- 
phide was spread upon the smooth surface 
of the copper sulphide. The cell was com- 
pleted by pressing a silver plate upon the 
silver sulphide. This was found upon trial 
to give a current which, with an external 
circuit of low resistance, was many times 
stronger than that generated by any of the 
cells previously made. Its action was proba- 
bly analogous to that of a Daniells cell, con- 
sisting of plates of zinc and copper in 
solutions of zinc sulphate and copper sul- 
phate. The quantity of the copper sulphide 





would be gradually diminished, copper 
being deposited on the copper plate; while 
the quantity of the silver sulphide would 
continually increase with consumption of 
the silver. 

A very curious effect observed in the 
course of the experiments was the fullow- 
ing:—If a battery current was passed for a 
short time through a cell consisting of two 
silver electrodes imbedded in a mixture of 
sulphur and copper sulphide, the cell, after 





Fie. 5 —MaTHEeR-PEREINS LAMP WITH 
Two CARBONS. 


being disconnected from the battery, gener- 
ated a current of very short duration (not 
impossibly due to thermo-electric action) in 
the direction opposite to that of the battery 
current; and this current, which rarely 
lasted for more than two or three minutes, 
was followed by another which was in the 
same direction as the battery current, and 
was generally maintained for several hours, 
——eabe—__—__ 

»*» Fifty points are connected by wire 
with the Erie, Pa., telephone exchange. Mr. 
J. H. Francis is the manager of this district, 
and has built up quite a telephone business. 











Electric Lighting. 

Mr. Preece, electrician to the Post-Office, 
delivered an address to the British Associa- 
tion which, if not specially interesting or in- 
structive, may serve to remind us all of a 
curious episode in the history of discovery: 
It is now twenty five years or more since Mr. 
Swan—then, we believe, a chemist—patented 
an electric lamp possessing many of the 
merits now claimed for the electric light, 
and very much better adapted for general 





Fic. 6.—Lamp with THREE CARBONS. 


use than the majority of the lamps which 
have created such excitement. All Amer- 
icans are believed in England to be inventors 
from their cradles. Edison was held in the 
United States to be the Grand Inventor, and 
he actually had invented the most surprising, 
though the least useful, of all modern instru- 
ments, the phonograph. He had made an 
instrument which could report a speech and 
imitate the speaker’s voice. The English peo- 
ple, therefore, believed in him at once, sold 
its gas shares in a panic at a loss of 20 per cent. 
on their value, and expected breathlessly the 
immediate lighting of all cities,—it might be, 
said the sanguine, through artificial suns sus- 
pended 400 feet about each town; and of all 
houses, it might be, said the same persons, 
through invisible lights at inappreciable ex- 
pense. Since that period the progress of im- 
provement in the light has been fairly steady. 





The electricians have got rid of a shake or 


quiver in the light owing to intermittent sup- 
ply, which made it at first painful to the 
nerves; they have changed the intolerable 
whiteness of its radiance into a soft yellow- 
ness—have, in fact, changed moonlight into 
sunlight; and they have overcome most of the 
original mechanical difficulties, such as trans- 
mitting the light to adistance, increasing and 
decreasing it at will, and selling it by meas- 
ure, which can be exactly ascertained, in- 
stead of by time, which cannot be ascer- 
tained with the same precision. They have, 
in fact, made the light quite ready for 
use, and to a considerable extent it is 
used. Slowly, but surely, it defeats gas in all 
buildings where a great body of light is 
required, or where it is advantageous that the 
light should be of a certain perfectness, espe- 
cially for the accurate revelation of shades of 
color. The popularity of the light has not di. 
minished; the wish for it bas increased, while 
the beliefin it has so developed, that if a pub- 
lic demand were certain, millions would be 
instantly invested in its diffusion. One would 
hesitate to place a limit on the sums which, if 
there were even a fair chance of a moderate 
return from electric lighting, would be in- 
stantly forthcoming, to light up the cities of 
the world. The light, apart from its merits, 
has a hold on the popular imagination; it is 
thelight behind which there is no other, which 
can never be superseded; and there is a no- 
tion, not in the least justified by experiment, 
but quite ineradicable, that some day or other 
it will be cheaply produced,—a notion proba- 
bly due to the fact that nobody pays for the 
batteries which produce lightning. 

The world is very slow about light, though 
it wants light above everything. There is no 
reason Why a Japanese or a Hindoo should 
not have invented a decent lamp 3,000 years 
ago. There is no new principle in modern 
lamps, and indeed no principle at all except 
the law of capillary attraction, which the 
Assyrian knew just as well as we do. It 
took the world hundreds of years to get rid 
of snuffers; and at this moment, with mil- 
lions dependent on the trade, no one will rid 
us of the grand drawback to the use of the 
mineral oils,—their sickening and abomina- 
ble stench. Purify the oil as you will— 
and some of the prepared oils look as pure 
and limpid as water—and still whenever the 
housemaid is careless—and every housemaid 
is always careless about lamps—the oil 
gives forth its poisonous odor. Is it really 
beyond the reach of mechanical science to 
make a lamp which, by burning its own 
smoke or other device, literally cannot smell? 
We do not believe it; but, nevertheless, 
though a smokeless lamp would yield a for- 
tune to the inventor, and though every house 
wants lamps, and though all men have a keen 
dislike uf the smell of burning oil, the neces- 
sary improvement will not be made. We 
still burn oil in machines identical m prin- 
ciple with the Assyrian lamp, though we 
have learnt to be intolerant of the incense 
and perfumes with which Sardanapalus kept 
down, or, so to speak, drowned the abomin- 
able stench. 

——— 

—— Extending down Montgomery street, 
Jersey City, N. J., about one hundred feet, 
is a two-story building used by the Pennsyl- 
vania Railroad Company for their “ electric 
plant.” In this building is generated the 
electricity which furnishes the currents for 
all the electric lights used by the company in 
Jersey City. It also charges the batterics 
which light the parlor cars. In the engine- 
room there are four sloping-back boilers, 
each of seventy-five horse-power. Two of 
these are used during the summer, and 
funish steam for three engines and two 
pumps. Adjoining is the machine or dyna- 
mo room. Init are two No. 7 Brush arc- 
light machines, with a capacity of sixteen 
arc lights each, but at present running 
eighteen each ; also two ‘‘ Weston dynamo- 
electric machines,” with a capacity of 300 
incandescent lights each, with 16 candle- 
power to each light. The Pennsylvania 
road is experimenting with these lights in 
nine of their parlor cars, eight of which run 
to Philadelphia and one to Baltimore. They 
intend using the light on all their cars as 
soon as practicable. 
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In our next edition will be found acom- 
plete report of the most valuable papers read 
before the Subway Commission durin® the 
closing week. 





From a statement prepared by Com- 
missioner Montgomery showing the opera- 
tions of the Patent Office during the fiscal 
year ended June 30, 1885, it appears that the 
number of applications for patents received 
was 32,662; for designs, 1,071 ; for reissues 
of patents, 156 ; for trade marks, 1,126, and 
for labels, 673, making a total of 35,688, 
against 88,822 during the preceding year. 
The number of patents granted, including 
reissues, was 22,928, of trade marks regis- 
tered, 1,092, and labels, 337, making a total 
issue of 24,857. Patents numbering 2,838 
were withheld for payment of final fees, and 
13,332 patents expired duringthe year. The 


receipts of the office from all sources were 
$1,074,974, as against $1,145,433 during the 
following year, while the expenditures were 
$934, 123. 





The very excellent electric-lighting system 
of the Mather Electric Company, of Hart- 
ford, Conn., is fully described in this issue 
of the Review. We take pleasure in calling 
the attention of our readers to the valuable 
features of this system. 





The New York Electrical Subway Com- 
missioners have patiently listened to all the 
representatives of the various underground 
systems and electrical companies, and have 
adjourned to visit Philadelphia, Chicago, 
and other points, to investigate the systems 
now in use in those cities. It is expected’ 
that a decision adopting some one of the 
systems presented, will be given at an early 
day. 








Messrs. Wiley and McElroy, of the Stand- 
ard Cable Company, appeared befor? the 
Subway Commissioners on Tuesday, and ex- 
hibited the cable of this company, and 
described its merits and advantages. They 
stated that the cable was giving satisfaction 
wherever put down, particularly in Pitts- 
burgh, where it had been laid quite exten- 
sively. 





The Brush Electric Light Company, of 
Buffalo, paid a 3 per cent. dividend October 
10th, from the earnings of July, August and 
September. This company is one of the 
successful electric-light organizations, and is 
doing asplendid business. Electric lighting, 
if made to pay, must be managed on busi- 
ness principles, and the capable gentlemen 
at the head of the company in Buffalo ap- 
preciate this fact. 





SCIENCE TRIUMPHS OVER NATURE. 

Hlell Gate has again been the scene of a 
great event in the history of submarine 
blasting, and, as Flood Rock, becomes but a 
memory. A safe, deep channel has been 
opened for great ships through the Sound to 
the sea. The spectacle was one never to be 
forgotten by the thousands of spectators 
who witnessed it. Nine acres of rock were 
blown into a million fragments by the ter- 
rific furce of explosion of one hundred and 
forty tons of rackarock and dynamite, and 
the superincumbent waters thrown two 
hundred feet into the air to fall again seeth- 
ing and angry, now to flow on forever by 
the dictates of science where Nature had 
placed her mighty barrier. 

This result has been obtained after the 
labor of nine long years, and an expenditure of 
a million dollars, the work being com- 
menced in 1876, shortly after the successful 
removal of the reef off Hallett’s Point by 
blasting. 

Electricity played a most important part 
in this great undertaking, and we cannot but 
dwell upon the evidences of the extraor- 
dinary care and skill displayed in perfect- 


5! ing the electrical arrangements that, at last, 


upon the pressing of a tiny key by the finger 


.| of a child, carried the viewless electric spark 


with unerring certainty to the countless 
charges beneath the waters. Of the vast 
concourse of spectators gathered there, how 
few realized the supreme agony of the 
moment before the act was consummated, to 
those upon whose shoulders rested its success 
or failure, and yet their hopes and fears 
were governed by their power to so guide 
that mystic, invisible fluid into the bowels 
of the earth that it should do their bidding! 
To those alone whose occupation leads them 
into fellowship with this coquettish element 
would this thought appeal with all its force. 
Many ‘scientific tests were made in con- 
nection with the shock, occasioned by the 
firing of so large a mass of explosives at 
one point, and observers from the Engineer 
Corps of the army were stationed at Bay 
Side, Patchogue, Pearsalls, and West Point, 
to note the time of the arrival at these places 
of the terrestrial vibrations and their gen- 
eral effects—telegraphic signals conveying 
to them the time of explosion at Hell Gate. 
At Patchogue, a distance of 48 miles from 
Hallett’s Point, these were felt in 2114 
seconds, and at Pearsalls the time was 18 
seconds. Observations were also made to 
detect any possible variation in the earth’s 
magnetic force, but the needle remained 


l 
| unaffected. 


Furthermore, we would say 
| that whilst the credit of carrying to success- 
|ful completion the mining operations, is 
|great indeed, the perfect accomplishment 
‘of the final act of exploding the mine 
crowns the whole undertaking as one of 
the most noted of the day. 

Col. M. W. Goodyear, of E. 8. Greeley & 
Co. (formerly L. G. Tillotson & Co.), pre- 
pared the battery used on this occasion. 
Sixty cells were used, each cell having an 
electromotive force of two volts, with the 
remarkably low resistance of .04 of an ohm. 
These sixty cells successfully aroused the 
280,000 pounds of explosive material buried 
at Flood Rock. At Hallett’s Point, nine 
years ago, 960 cells were used to explode 
50,000 pounds, sixteen times as much battery 
being thought necessary at that time to insure 
the successful explosion of about one-fifth 
as much material. This marks an advance 
in electrical science, secured by Lieut. Derby 
and Col. Goodyear. 





THE SUIT DISCONTINUED. 

Attorney-General Garland has submitted 
to President Cleveland the history of the or- 
dering of the telephone patent suit against 
Alexander Graham Bell, stating in substance 
that, during his absence, Solicitor General 
Goode, Acting Attorney-General, had granted 
the authority to bring the suit in the name 
of the United States. The president there- 
upon writes to Mr. Goode, calling that gentle- 
man’s attention to the fact that the suit had 
been ordered without first referring the mat- 
ter to the Interior Department, which would 
have been the usual procedure. ‘ The Presi- 
dent, also, gently hints that some one has 
blundered, in the following language: 

This omission may have been the result 
of a lack of familiarity with the routine in 
such cases, or of a perfectly clear and satis- 
factory persuasion of what should be done, 
derived from the documents presented to 
you. Whatever the cause may be, and 
while such reference is not vital, of course, 
to the validity of your action, and though I 
am by no means prepared to question the 
correctness of the exercise of your discretion 
in the matter, still the precedent calling for 
a reference to the department with which the 
matter is connected is so well established, 
and seems to me so well founded upon con- 
siderations of safety as well as propriety, 
that I desire to suggest for your reflection 
the proposition whether such action on your 
part as will preserve and protect such prec- 
edent and custom could not well be taken. 

The Solicitor-General promptly displays 
his ability to take a hint, and replies as fol- 
lows : 

It is true that it has been a practice of this 
department to refer similar applications to 
the Interior Department for information and 
suggestions before final action has been 
taken. It is also true that, as Acting At- 
torney-General, I granted the application in 
this instance without making the usual ref. 
erence to the Interior Department. This 
omission was not the result of a lack of 
familiarity with the routine, in such cases, 
but of a satisfactory persuasion, derived en- 
tirely from the papers presented to me, as to 
what was right and proper to be done in the 
premises. 

In addition to the affidavits which accom- 
pany the letter of the District-Attorney, who 
made application for permission to use the 
name of the United States in bring the suit, 
he transmitted an attested om. of all the 
writings filed in the Patent ce and the 
proceedings had thereupon, which resulted 
in the issue and delivery of the letters patent 
to Mr. Bell. After a careful examination of 
these exhibits, which appeared to be duly 
authenticated, I came to the conclusion that 
all the necessary information had already 
been furnished by the Patent Office, and in- 
asmuch as the question presented by the 
papers for my consideration was a legal one 
exclusively, I did not deem it advisable to 
refer the application to the Interior Depart- 
ment for suggestions. 

But, concurring with you as to the pro- 
priety of the practice which has been gen- 
erally adopted in such matters by this de- 
partment heretofore, and being unwilling to 
take any action which may be regarded as a 
departure from a wise and safe precedent, I 
consider it best, perhaps, under all the cir- 
cumstances, to revoke the permission which 
has been granted to bring the suit referred 
to. Accordingly, I have written by to-day’s 
mail to H. W. McCorry, is United States 
Attorney of the Western District of Ten- 
nessee, directing him to discontinue the suit 
which he was instructed to institute in the 
name of the United States for the purpose of 
vacating and annulliog the letters patent is- 
sued to Alexander Graham Bell on March 7, 
1876, and numbered 174,455. 








DOMESTIC ELECTRIC LIGHTING. 


Whilst the growth of central station light- 
ing by incandescence has been sure and cer- 
tain, it has also been comparatively slow 
when compared with arc lighting, which has 
been due to the fact that it requires for its 
development certain favorable conditions not 
everywhere to be found, and, furthermore, 
that it competes with gas in its most profit- 
able field—that of private lighting. This is 
unfortunate, for there are now a very great 
number of isolated cases of private individuals 
in our flourishing towns and villages whose 
desire for illumination by electricity is only 
limited by the ability to get it under almost 
any reasonable conditions; in other words, it is 
an admitted luxury, and they are willing to pay 
for it. We hear of very many isolated private 
installations in England, and their number 
is growing every day, yet there seems to be 
very little done in this direction by our engi- 
neers in this country. There would appear 
to be no good reason for this, as there is also 
doubt of the latent desire for the light if it 
could be furnished at any reasonable figure, 
and with proper insurance of reliability of 
operation. That this can be done has been 
amply proven, and we refer to some cf the 
older private installations in England; for 
instance, that of Mr. W. H. Preece, which 
he so interestingly described at the Electrical 
Conference at Philadelphia. It.is a wide 
field, and stretches out away beyond the limits 
of gas supply. Where gas is at hand, ils 
superior merits have only to be exhibited, 
and there the argument ends and the question 
of cost begins. Its desirability is not dis- 
puted. Itis simply a question of expense; 
and on this point, as regards maintenance, it 
seems that electricity is capable of holding 
its own. 

Gas, when used to operate a gas engine, 
dynamo and system of incandescent lamps, 
will afford about twice the illumination that 
it gives when burned in the ordinary way— 
for light direct. To be sure, this gain 1s off- 
set in a measure by the attendance that must 
be given to the plant, but we have arrived at 
that point now where it should be possible to 
furnish a plant of this character which would 
require but little skilled attendance after it 
is once properly installed. The first cost of 
a plant of this kind is more than most tan 
afford, yet there is, as before stated, a large 
minority with whom this point would have 
but little weight when considered in connec- 
tion with the advantages gained. On the 
score of health alone, the expense is justi- 
fied, to say nothing of the diminished risk 
from fire. Besides, with electricity once in- 
stalled in the house, there are numerous uses 
to which it can be put to enhance the enjoy- 
ment of life. Mr. Preece says: ‘‘The charm 
of the whole thing is such, and its cost so 
trifling, that I shall keep it in my house, and 
I am quite satisfied that all those who have 
worked in the same direction in regard to 
matter of electric lighting will never give it 
up.” Eight hundred dollars ought to cover 
the entire outlay, and the wear and tear is 
small; the dynamo will last for years, except 
for the renewal of brushes; and it is a long 
time before a gas engine becomes “shaky” 
with the present improved machine. The 
breakage of lamps should be but a trifling 
item, especially if the precaution is taken to 
give the full current by degrees. 

So much for installations where gas can be 
obtained, but there are our summer resi- 
dences, the homes of our village magnates, 
etc. Itis safe to predict that the day is not 
far off when the little glow lamp will flourish 
here, where oil has so long held sway in all 
security. 

The use of a steam engine without an engi- 
neer, owing to the high pressure employed, 
would be out of the question, but some form 
of vacuum engine, such as the Davey, could 
be employed, and with our present improved 
form of secondary battery, and advanced 
knowledge as to its manipulation and ar- 
rangement, the full charge, or a portion of 
it, could be given during the day, and the 
store drawn upon at night for lighting with 
good results. Still, it must not be forgotten 
that accumulators require much care and 
intelligent supervision, but probably not be- 
yond the capacity of the average American 
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gardener, after a short experience with them 
under instruction. The probable expense of 
maintenance would, under this system, be 
twice as much as it would be using gas burn- 
ers if they were at band, and the cost of such 
an installation as we have in mind, lighting, 
say, thirty-five to forty lamps, would not be 
over $800. 

Where there are natural advantages to be 
had, of course the cost of maintenance would 
be thereby reduced. There are numerous 
small streams near to almost every town 
which give a sufficient power constantly, the 
year around, if we but had a proved and 
economical system to transmit it. Fortu- 
nately, we are far from hopeless in this mat- 
ter, as it seems very probable that the efforts 
of Messrs. Gaulard, Gibbs, Zipernowski and 
Deri have evolved,-at length, a satisfactory, 
practical solution of the problem. The use 
of windmills as a source of power is too un- 
reliable a method to admit of consideration 
in this connection, although it has been 
broached. The plan of domestic lighting 
by means of accumulators furnished in a 
charged state, and replaced when emptied, 
was tried in Paris a few years ago, but aban- 
doned owing to various causes, one of which 
was the handling of the enormous weight 
that it entailed. When it is considered that 
50 volt lamps, for instance, require at least 
25 cells, and that each cell weighs about 100 
pounds, we ate struck with surprise, not that 
the failed, but that it was ever 
started. 

Accumulators placed in the house and 
charged in a convenient dynamo circuit, as 
operated by Mr. E. P. Roberts, of the Brush- 
Swan Electric Light Company, in Cheyenne, 
Wy., have, according to this gentleman, 
given excellent results in isolated electric 
lighting. In relation to this matter, he says: 
«* After considerable experience with storage 
batteries, my conclusion is that they have 
been both praised and belittled too much. 
That the service can be good is certain, but 
that for a closely-settled district they are pre- 
ferable to dynamos is not, according to my 
experience, correct.” An opinion of this 
kind is valuable, coming, as it does, from an 
extended experience with a large installation 
of accumulators in every-day operation, 
which is quite a different matter from labora- 
tory work with so coquettish an element. 
Their bad traits will here appear in all their 
enormity, as well as their advantages. Light- 
ing by this system should cost but a trifle 
more than by gas under the same conditions; 
but, even so, it is idle to compare the two as 
to cost, except within certain wide limits. 
It is not simply a question of cost, but also 
one of health, of comfort, of safety. These 
all enter into the subject, and must be con- 
sidered with it. 

There have been many attempts to make 
use of the primary battery for isolated light- 
ing, and, in fact, the first installation of the 
electric light in Paris depended upon it for 
its supply of electricity upon the primary 
battery. The birth of the dynamo-electric 
machine spoke the doom of the battery’s 
monopoly in this field, at the same time that 
it gave promise of the new era. However, 
the galvanic battery was not lost sight of, as 
technical literature amply testifies, and its 
advance since those days has been gratify- 
ing. There appears to be a field for them in 
isolated lighting under certain circumstances. 
Even with our nitric-acid-zinc cell, the com- 
puted cost of maintenance does not vary 
greatly from three times that of dynamos 
with accumulators, and the original cost is 
not anywhere near the figure of the latter. 
So much for this form of battery, but we 
are promis.d greater things shortly in this 
country by means of the new oxide of cop- 
per battery. In this the resulting prime pro- 
duct is oxide of zinc, which is a staple largely 
article used in the arts. This, it is stated, 
will cover the cost of the metallic zinc con- 
sumed, and the expense of maintaining an 
installation is simply that of periodical at- 
tendance for charging and disposing of cell 
products. Whether this be so in actual prac- 
tice or not, we shall probably have an oppor- 
tunity of deciding before long. It has been 
stated, in a general way, that the expense of 
lighting an installation of forty ten-candle 


scheme 





power lamps will not be far from $1 for six 
months per lamp—a performance which, 
however, it does not seem reasonable to 
expect when it comes to the test. 

In conclusion, we will say that this subject, 
in general, is well worthy the investigation of 
our electrical brethren. 

The time is meet. Business is reviving, 
and here appears to be a melon to be cut, 
with no undue force required for the cut- 
ting. 





Technical education has been defined 
by Mr. Henry Cunyngham to mean instruc- 
tion in the art of applying the discoveries of 
science to the requirements of modern indus- 
try. It is not scientific teaching in the strict 
sense; nor, on the other hand, is it mere 
craftsmanship. To take an example, the 
mode of treatment of electrical subjects 
given in the works of the late Prof. Clarke 
Maxwell is purely scientific and mathemati- 
cal; in his hands electricity is an applied 
mathematical science. In the hands of Fara 
day electricity becomes an experimental 
science. But neither the teaching of Faraday 
nor of Maxwell is of exactly the kind that is 
suitable for a mechanic. Something more 
practical is needed; the body of truth must 
be arranged with a view rather to action than 
to knowledge. This requires a bent of mind 
that is midway between science and craft— 
it is the liberal part of the education of an 
artizan. We require manual dexterity guided 
by wide views and scientific knowledge. 





GENERAL WESTERN NEWS. 


A furious war has broken out among the 
ticker men of Chicago. The fight is a tri- 
angular one, in which the participants are 
the Gold and Stock Company, the Chi- 
cago Commercial and Financial News Com- 
pany and the Commercial Quotation Com- 
pany. 

The Gold and Stock has formerly charged 
$6 per weck for ticker service, but, as fore- 
shadowed in these columns the other day, 
the second organization, under the manage- 
ment of Messrs. Van Pelt and Bruce, has 
fairly established itself as a competitor, with 
advertised rates of $5 per week; and the 
patrons, many of whom are Board of Trade 
men, claim that the service, in addition to 
the reduction, is thoroughly satisfactory. 
Then up came the last of the trio with a prop- 
osition to furnish the same class of news for 
$10 per month. This company, which 
forms the third angle of the triangular duel, 
is assumed to be of Mackay-Bennett Postal 
origin, and claims to have equal facilities 
with either of its competitors. 

The agent of the Gold and Stock, when 
the first shot was fired by Van Pelt and 
Bruce, decided to retaliate, and issued a cir- 
cular to all-its customers, stating that, com. 
mencing October 5th, the rate would be $2 
per week. Then the third party fired a shot, 
the purport of which is that the Commercial 
Quotation Company will furnish tickers for 
$1.25 per week—about $5 per month. 

Whether these shots are to be continued, or 
whether the duel will terminate like that in 
‘«Bombastes Furioso,” when the much-loved 
heroine of the play comes suddenly on the 
duelling ground where her three lovers lie, 
to all appearances, dead, remains to be seen. 
Let us hope its termination may be as joyous. 
In the play the sorrowing maiden sings : 

“* Briny tears I'll shed.” 

ist Corpse—“‘I for joy shall cry, too.” 

2d Corpse—“* Why, zounds! the king is alive.” 

3d Corpse—‘‘ Yes, and so am I, too.” 





The town of Lake Electric Light Company, 
with a capital stock of $100,000, whose terri- 
tory adjoins the city corporation on the 
south, has broken ground for a central sta- 
tion at Forty-sixth street and Packer’s ave- 
nue near the stock-yards. The officers of the 
company are F. A. Woodbury, President; 
C. H. Moore, Secretary; J. W. Brennan, 
Superintendent of Construction. Mr. Bren- 


nan has until now held a similar office in the 
Chicago Telephone Company. The object 
of the organization is the illumination of 
packing houses at the stock-yards. 

The systems of lights and dynamos to be 





used by the company are the Thomson- 
Houston. The plant will, in the first in- 
stance, comprise an Ogden engine, with four 
30-light dynamos; and no less than eight of 
the largest establishments at the stock-yards 
are included among the consumers. So far, 
100 arc lights have been contracted for, but 
the plant is a flexible one, and it is expected 
in the. near future that at least double that 
number will be contracted for, when the 
illumination at the yards is apparent to the 
good people of the neighborhood, and the 
darkness in which they now grope becomes 
appreciable to the touch. 

The date for the first flash of light is not 
definitely settled, but it will be somewhere 
between the ist and 15th of November, ac- 
cording to the weather. There will be some 
six or eight miles of wire in the circuits, it 
being the intention to run “each generator 
separately in order to accommodate the daily 
supply to the demand—some parties requiring 
more hours of service per day than others. 

Communication between the consumer and 
the engine room will be by telephone, the 
company having merely to come into the ex- 
vhange as a subscriber, so that distance from 
the central station. is of comparatively little 
consequence, while all of the parties who 
will be consumers, are already subscribers to 
the Telephone Exchange. This is rather an 
anomalous condition of affairs, and permits 
of the selection of a proper site for the 
station. 





The resignation of Mr. Brennan from the 
Telephone Company’s service for the pur- 
pose of engaging in the above enterprise, 
has naturally made some changes in the Com- 
pany’s officials. The offices of Superintendant 
of Construction and of Assistant are abol- 
ished, and the General Sup’t of the Company, 
Mr. B. E. Sunny, adds to his former re- 
sponsibilities by assuming the duties of those 
officers. . 





Elgin, Ill., is thirsting and hankering for 
an Electric Belt Railway. The following is 
the proposed route: Starting from the Watch 
Factory, north to Lincoln avenue on Liberty 
street, west to Brook street, south to Anna 
street, across the river by the upper bridge, 
and thence south of place of beginning. The 
total length of the projected line is about 
five miles, and it is proposed to make the 
round trip in fifteen minutes. The estimated 
cost, including equipment, is $4,000 to $5,000 
per mile. 





The Central Union Co. has issued its pro- 
gramme for the next grand distribution, 
$1.50 per share, payable on the 24th inst. 
This is the 7th dividend. 





The recently buried wires of the Chicago 
Telephone Co. running to their north-side of- 
fice, were recently tested by the Standard 
Cable Co., who placed the cables—Waring’s 
patent—and the result proved very highly 
satisfactory. The insulation resistance mount- 
ing up to about 17,000 megohms. 





Mr. Clark B. Hotchkiss, general agent for 
Day’s Kerite is in the city, straightening up 
the Bankers & Merchants’ cables, which, ow- 
ing to the immense haste with which it was 
necessary to put them in at the time of the 
rush to get into town, were imperfectly 
placed. It was one of those cases where 
there is more haste than speed. Still Mr. 
Hotchkiss states, that except at joints, or 
where carelessness has done mechanical in- 
jury to the insulation, the wiresall prove to be 
intact and in as good order as ever, The 
joints were not originally vulcanized, and 
the sulphurretted hydrogen, illuminating and 
other gases chemically decomposed the 
wrapping of the joints. Now, when these 
are properly covered and vulcanized the 
joints will be as perfect as any portion of 
the wire, both as to conductivity and in- 
sulation. 





The contract for the erection of the tele- 
graph line for the Wisconsin Central Rail- 
road, from Schlesingerville to Chicago, has 
been awarded to E. G. Knight & Co., of 
Milwaukee, and work is to be commenced at 
once. The line is to cost about $200 per 
mile. 








A new departure has just been made in 
hangers for outside lamps. The new ap- 
paratus is simple, cheap and effective, so far 
as theory goes, and a half-dozen of the 
electric-light people here are getting up 
samples. Modesty forbids the mention of 
the inventor’s name, until it has been tried 
practically. The advantages claimed are 
that while the lamp may be lowered for 
trimming, it is as firm as possible when 
raised, and its support is not dependent upon 
arope or cord. It does away with the long 
loops of wire, this latter being rigidly fixed 
at all times, and finally, the lamp when low- 
ered is at the inside of the sidewalk, out of 
the way of passers by. There are no sliding 
or broken contacts. If it works well in 
practice we shall know more of it soon. 





In the matter of the electric-light ordin- 
ance at Milwaukee, there is still more fun 
for the boys. Representatives of two or 
more Chicago concerns have been up and 
down, seeing about it, and arranging matters 
fora long time. Finally on the 14th of Sept. 
an ordinance was passed by a vote of 26 to 
8, which it was presumed settled the matter. 





The Mayor, however, will refuse to sign 
the bill, and will communicate his objections 
at the meeting of the Council on the 12th. 
Then it is expected that there will be a grand 
marshalling of the clans, and an attempt will 
be made, accerding to rumor, to carry the 
ordinance over the veto. 

The Mayor's reason for the veto is that he 
believes the ordinance in its present form is 
dangerous to public interest. An element in 
the conflict is the green-eyed monster which 
assumes that the gas people are inimical to 
the electric-light interests. | Amendments 
may perhaps settled the rumpus, 





The Great Northwestern Telegraph Co., 
of Canada, is to have arival. Advices from 
Ottawa announce that the Canadian Pacific 
Railway Company has obtained the neces- 
sary power from Parliament, to spread a net- 
work of telegraph lines throughout the 
Dominion, with connections across the bor- 
der to the United States. A large invoice of 
wire has been ordered, and work wil! be 
commenced at once. The present monopoly 
will have a formidable rival in the new or- 
ganization. 





Telephone stocks are quoted by Col. S. G. 
Lynch, 144 La Salle, to-day as follows : 


Ee er Pre ne eee $375 @ $400 
Central Union .........s000..- S@ 88 
0 ee 62@ 65 
a ee 188@ 2 
SE SD hic owiwseawsnwcen 28@ 30 
Se eee 45@ 50 
2) arr inninnsen eee 544@ 56 
Weds nent¥ucevineNeses 14@ 15 
| ERS Ae pe - M@ 
PORATED <0 00.0.4 sd0c02s000 45@ 52 
fa oS? rer ee 61@ 63 


CurcaGgo, Oct. 13, 1885. 





A test talk with the new magnetic tele- 
phone was made Sunday between Paramus, 
on the Erie Railroad, and Conshohocken, by 
the inventor, Frederick H. Brown, John J. 
Safeley, Electrician Barberie, of the United 
Lines and Postal Telegraph Company, and 
others. The distance is 125 miles. Opera- 
tions continued for an hour and a half. Con- 
versation was carried on in an ordinary tone 
over a wire of the United Lines, and the 
parties present state that the test was in every 
way successful. The battery connections 
of the telegraph wires were cut off and the 
inventor’s two instruments, transmitters and 
receivers, were attached. The transmitter is 
a horseshoe magnet, either pole being cov- 
ered with fine wire closely coiled. The arm- 
ature is a disk of steel, against which the 
voice is thrown and transmitted through the 
magnet te the wire. The receiver is of simi- 
lar construction, having only a smaller mag- 
net. The instruments are inclosed in little 
circular wooden boxes, which can be carried 
in the pocket. For use in long distances the 





size of the magnet is increased. 
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«*s In Belgium a large number of the 
hotels, cafes and shops are subscribers to the 
telephone system, and no charge is made at 
these establishments for talking, it being 
supposed that the user will take a small re- 
freshment; which is sufficient to recoup the 
infinitesimal amount represented by such 
operation. 

«*» The Board of Public Improvements, 
of St. Louis, refused to grant the request of 
the Bell Telephone Company, of Missouri, 
to erect poles on certain streets, holding that 
the application was not in conformity with 
the rules of the board. These rules provide 
for one set of poles for all companies, so 
there will be but one line on any single 
street. 

«*, Mr. Gilliland claims a telephonic in- 
vention by which two railroad engineers, 
driving at full speed, can communicate with 
each other when a mile apart. A man 
capable of such an invention ought to have 
the skill to get up a contrivance by which a 
man rupning at full speed can attract the at- 
tention of a street-car driver or conductor 
when a quarter of a square distant.— Captain 
0. G. 

«*, The River Plate Telephone and Elec- 
tric Light Company report an increase in the 
number of subscribers in Buenos Ayres and 
Monte Video from 1,573, on 31st January, 
1884, to 1,845, on the 31st January, 1885, and 
this increase represents a corresponding en- 
largement of income from £26 112 to £29,- 
226. Later accounts, which are carried 
down to March, 1885, show that the number 
of subscribers has been raised to 1,885—the 
exact number of the year. 


«*, The list of subscribers for this quarter, 
published by the Sunset Telephone-Telegraph 
Company, of San Francisco, Cal., presents 
an array of names that must be very gratify- 
ingto the capable general manager, Mr. Jno. 
J. Sabin, as well as to the stockholders of the 
company. There are one hundred exchanges 
and toll stations connected with San Fran- 
cisco, making a busy toll department. At the 
recent telephone convention the regret was 
universal that the genial representative from 
the Pacific coast failed to be present, but 
he will be forgiven this time if he doesn’t 
miss another. 

«*, The now famous order of the Depart- 
ment of Justice, authorizing suit in the name 
of the United States to be brought against 
A. G. Bell, is given in full below : 

Hi. W. McCorry, United States Attorney 
for the Western District of Tennessee. 
Sm—Yours of the 31st ult., enclosing cer- 

tain papers with reference to letters patent 

of the United States heretofore issued to 

Alexander Graham Bell for improvement in 

telegraphy, has been duly received. Upona 

careful examination of the papers submitted 

J am of opinion that they make a prima facie 

case sufficient to justify a suit in the name 

of the United States, to vacate, annul and 
declare void the said letters patent. You are 
therefore authorized and instructed to insti- 
tute a chancery suit in the name of the 

United States in the United States Circuit 

Court for the Western District of Tennessee 

for the purpose of vacating and canceling 

the said letters patent of the United States 
issued to the said Alexander Graham Bell, on 
the 7th day of March, 1876, and numbered 

174,455, upon the ground that the same were 

improvidently issued and were obtained b 

false and fraudulent suggestion and conceal- 

ment on the part of the said Alexander Gra- 
ham Bell. 

Permission is also given, as you request, 
to Casey Young, George E. Gantt, Luke E. 
Wright and J. R. Beckwith to appear as your 
associate counsel, with the distinct under- 
standing, however, that the conduct of said 
suit is to be absolutely controlled by yourself 
under the direction of this department, and 
that no liability is to be incurred by the gov- 
ernment of the United States for the pay- 
ment of any fees to the gentlemen named in 
consideration of — services as i. associ- 
ate counsel. ery — y, 

OHN GOODE, 
Acting Attorney-General. 

The order has since been countermanded 

and suit withdrawn. 





«*s It is reported that the Bell Telephone 
Company will be asked to make its franchise 
stock in the New England Company bear 
the relation of common to preferred to the 
other stock, the preference to be limited to 4 
per cent. dividend. 

#*s The Boston Telephone Exchange has 
the best record for long-lived cords we have 
yet seen. Out of nearly 1,200 cords in use 
since May last, but three have been broken, 








Fia. 11.—MATHER-PERKINS SAFETY CATCH. 


| «*» It is stated that liquid oxygen and 
| nitrogen rank among the most perfect insu- 
|lators. The resistance of copper decreases 
| much more rapidly than the absolute tem- 
| perature, and approaches zero at a tempera- 
ture not very remote from that obtained by 
| evaporating liquid nitrogen in a vacuum. 

«*» Bell Telephone was quite active at 179 
to 180} on Monday. New England sold at 
27 to 27}. Erie touched 26}. The July 
statement of the New England is just out, 
and the figures for the month and the seven 


mouths ure as follows: 
Since 





July. J eanery 4. 

Gross receipts...........+++« $79,670 67 $542,630 22 
Gross CXPENSES..........6-+ 05 63,029 32 387,304 53 
Net earnings............. $16,641 35 $155,231 69 
Construction. .......+.+++ -- 11,029 74 57,382 61 
Ee $5,611 61 $97,849 08 








| ,*, At the regular meeting of the direc- 
|tors of the Erie Telegraph and Telephone 
| Company, held last week, it was voted that 
la quarterly dividend of one-half of one per 
| cent. be declared, payable to stockholders of 

record Sept. 30, 1885, to be mailed by check 

Oct. 26, and that the stock books be closed 
| from Sept. 30, 1885, until Oct. 7, 1885. The 


and these have been repaired and are again | dividend is on 48.000 shares and amounts to 


in use. We have before described these 
cords, which are a combination of tinsel and 
spiral wire, the suggestion of I. H. Farnham, 
the electrician of the New England Tele- 
phone and Telegraph Company. The excel- 
lence of telephone service is largely depend- 
ent on the reliability of the connécting cords. 

«*» The statement of Mr. Dickerson that 
no law could be found for the United States 
assailing Bell’s telephone patents, is con- 
firmed in a singular manner. A bill giving 


$24,000. The earnings of the company, it 
is stated, will permit the payment of this 
dividend, carry on all necessary construc- 
tion, keep the lines and apparatus of the 
company in first-class condition and apply 
$10,000 to $15,000 quarterly to the reduction 
of its debt. The last dividend paid by the 
company was for the quarter ending June 
30, 1884, and was for this same amount. 


x", A house at St. Cuthhert’s, ten miles 
from Wolverhampton, England, is connected 





Fig, 12.—Sarety CATCHES IN SERIES, 


the Attorney-General peculiar powers in in- | 


stituting suits against fraudulent patents was 
favorably reported by the House Committee 
on Patents, but on search it has mysteriously 
disappeared from the files of Congress. The 
engrossed copy of this bill, together with all 
documents and papers relating to the meas- 
ure, has disappeared from the files of the 
Senate Committee on Patents. Senator Platt, 
Chairman of the Senate Committee on Pat- 
ents, has written to Washington that he 
wants the matter probed to the bottom. 

«#*» The Chicago News, of Sept. 26, says: 
“If New York really wants to clear its streets 
of telegraph poles and electric wires, let her 
send the Electrical Subway Commission or the 


‘experts employed by the companics,’ to | 


Chicago. Here they can see the first elec- 
trical subway (Dorsett system) ever con- 
structed for practical work, and the wires to- 
day, after nine years’ continuous service, as 
perfect as ever and still doing daily duty. 
They can find over 1,000 miles of under- 
ground wires—telegraph, telephone, 


come pretty soon they will not be able to 
find a single line of wire above ground for 
any purpose within the city limits.” 


fire- | 
alarm, electric-light, &c. And if they don’t | 


by telephone with that town, and is also 
lighted by electricity. At balf-past eight 
o’clock on the night of the 6th of August, 
when a single lamp only was alight in the 
dining-room, and three or four other lamps 
on the same circuit, a thunderstorm occurred, 
and suddenly a report like a rifle-shot was 
heard in the-house, and the lamp in the din- 
ing-room flashed up and immediately went 
out. On investigation being made, it was 
discovered that the telephone wire had been 
attached to a lightning conductor which pro- 
tected the house (attached in order to “‘ make 
earth”); and it was conjectured that a light- 
ning flash had struck the protector, entered 
the telephone circuit (the wire of which was 
fused in three places), and then flashed 
across into the electric-light circuit, produc- 
ing a very curious and beautiful result, a 
mirror of platinum being formed in the elec- 
tric lamp. The scientific result was that 
lightning does not obey the ordinary law of 
the transmission of currents—it does not 
divide itself, but (as is this case) selected one 
current and discharged its full force in it. 
A practical outcome of the incident was the 
necessity shown for occasionally testing 
lightning conductors. 





About the Opposition Telephone 
Companies, 

We publish below a communication from 
General Manager Bryan, of the Chesapeake 
and Potomac Telephone Company, correcting 
some statements sent us by a correspondent 
in reference to the opposition companies and 
their work in Maryland and the District of 
Columbia. It is evident that these com- 
panies stand very little chance of making 
any progress in the territory controlled by 
Mr. Bryan’s company; in fact, they have 
never thrived where judicious and efficient 
management on the part of the licensees of 
the American Bell Telephone Company has 
prevailed. We are under obligations to Mr. 
Bryan, and shall be to any other of our 
readers for accurate information concerning 
the telephone business in their territory. Mr. 
Bryan writes : 

Editors Electrical Review : 

I find, under the head of ‘ Telephonic 
News,” on page 6 of your paper of the 3d 
instant, an item, which purports to be news, 
in relation to the Pan-Electric Telephone 
Company. This article states that the Pan- 
Electric Company has extensive exchanges 
throughout the South—in different parts of 
Texas, Arkansas and Maryland, and in Wash- 
ington, D. C. That statement, so far as it ap- 
plies to Maryland and Washington, is untrue, 
except that the Pan-Electric Company has an 
exchange of 12 or 14 subscribers in Baltimore. 
How many of these subscribers are paying 
for their service, it would be difficult to tell. 
It has no exchange outside of Baltimore in 
Maryland, and it has no exchange, as you 
state it has, in this city. You state that a 
number of their instruments are in use by the 
United States Government. This not a fact. 
They some time ago put up, without com- 
pensation, two sets of instruments for the 
Government, connecting the Butler building 
and the Capitol, but the Government gave 
them up. 

Another statement is, ‘‘ They employ what 
are known as the Baxter and Long patents, 


and other inventions.” The Pan-Electric 
Company docs not claim to use the Baxter 
instruments at all, nor does it claim to use 
any of the Long pattern, so far as I have been 
uble to learn. 

You state also that it was against the Bax- 
ter patents that the injunction was recent! 
obtained with so little effort by the Bell 
Company in Pittsburgh. This is not true. 
It was against the National Improved Tele- 
phone Company, of Louisiana, using the 
original Rogers patents in connection with 
the Randall and McTighe patents. 

Yours very truly, 
Sam’. M. Bryan, 
General Manager. 
Washington, D. C., Oct. 6th. 


————_c+>- 
Improvement in Conductors or Cables 
for Electrical Circuits, 

[Patent applied for] 

When a body charged with electricity is 
placed near to another body, the electrical 
equilibrium of this second body is disturbed, 
and will remain disturbed so long as the 
two bodies remain more or less near to each 
other. This influence of electrified bodies 
on neighboring bodies is termed ‘ electrical 
induction,” and the resulting effect upon the 
neighboring body is termed ‘‘ induced elec- 
tricity.” 

This disturbance of the electrical equilib- 
rium is the result of the well-established 
fact that electricities of the same name repel 
each other, and those of the opposite name 
attract each other, and, consequently, there 
is produced a temporary decomposition of 
the natural electricity in the second body, 
and the electric'ty of the same name as that 
of the electrified body is repelled to the far 
side of the second body, and the electricity 
of the opposite name is attracted to the near 
side, and a recomposition of the electricities 
of the second body takes place when the 
disturbing cause, that is, the electrified body 
is removed. If another body be placed near 
to the second body the electricity developed 
in this.latter body will decompose the elec- 
tricity of the body placed near to it. When 
a current is sent through a wire it induces a 
wave of electricity in a second wire forming 
a complete circuit and parallel to it, both at 
making and breaking contact with the bat- 
ery, but while the electricity continues to 
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flow with a uniform potential in the first 
wire, no inductive effect can be formed in 
the second wire; and if another wire, form 
ing a complete circuit be placed near to and 
parallel with the second wire, this second 
wire will produce in it the same electrical 
effect as was produced by the first wire upon 
the second wire. 

The quantity of the induced current varies 
as the potential of the inducing current, and 
the tension of the induced current varies as 
the several conductors are better insulated, 
and as the space between them varies and 
also as the lengths of the parallel conductors 
vary. 

These induced currents cause great diffi- 
culties in circuits used for telegraphic and 
telephonic purposes. 

As it is impossible to change the nature of 
electricity so as to prevent the influence 
which electricity passing through a wire has 
upon neighboring parallel wires forming 
complete circuits, the object of this inven 
tion is to utilize that property which an elec- 
trified body has to decompose the natural 
electricity in a neighboring body, in such a 
manner as to induce accumulation of elec- 
tricity in an insulated tube, which does not 
form a complete circuit, surrounding an 
insulated wire forming a complete circuit. 
The induced charges invariably consist of 
equal quantities of positive and negative | 
electricities, provided no electricity enters or | 
leaves the insulated tube, and if the induced | 
charge in the insulated tube is produced by a | 
current of electricity passing through a wire | 
near to and parallel with the tube, the electri- | 
city of the opposite kind to that of the induc- 
ing wire ison the side of the tube next to the | 
inducing wire, and the electricity of the | 
same kind is on the farther side of the tube, | 
and these electrical forces being equal, and | 
their lines of force being at right angles | 
with the enclosed wire, a current cannot be | 
induced in the wire. 

I am aware that an insulated wire enclosed | 
in a metallic shield, 





the said shield also | 
insulated has been devised, and the metallic | 
shield has been used either to complete a| 
metallic circuit, or has been connected to | 
the earth at both ends or at intermediate | 
points. 

My arrangement differs from them in a| 
very essential feature—that is, the metallic | 
shield is insulated throughout its entire | 
length and at its extremities, so as to prevent | 
contact of the metallic shield with the air or 
with any material; and, as the metallic shield 
does not form a complete circuit nor part of 
a complete circuit, there cannot be produced 
by induction a current in it, and the induct- 
ive effect upon it of currents passing through 
neighboring parallel wires will be the decom- 
position of the natural electricity of the 
shield, so that the electricity of the opposite 
kind to that of the inducing wires will be on 
the side of the tube next to the inducing 
wires, and the electricity of the same kind 
will be on the farther side of the tube, and 


.... The Anglo-American Cable dividend 
is announced at five shillings per share, 
against ten last year. 

.... Atelegram from London says: ‘“‘ The 
London managers of the Atlantic cable com- 
panies in the present pool will meet in this 
city during the week. It is positively as- 
serted that the object of the meeting is to 
arrange for a reduction of the present cable 
tariffs between England and the United 
States from twenty-four cents to twelve cents 


with gas tar, then filled up and the paving- 
stones placed. 





Editors Electrical Review : 

As a sequence to my letters) published in 
your Review on the 8th and 29th of August 
last, I send you the full description of my 
conductor, and I earnestly invite criticism of 
it from you or from any of your correspond- 
ents and others. 

The insulation I prefer for the core and 
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these electrical forces being equal, and their 
lines of force being at right angles to the 
enclosed wire, a current cannot be induced 
in the wire. 

It is not necessary that the metallic shield 
should be continuous throughout the entire 
length of the parallelism of the wires, but 
the shield may be in sections separated from 
each other by a small space of about one or 
two feet, each section to be insulated through- 
out its kength and at its extremities. 

Having now described my invention, I 
claim— 

1. The combievation of an insulated wire 
with a metallic cover, insulated through- 
out its entire length and at its extremities. 

2. The combination of an insulated wire 
with a series of metallic covers, placed at 
short distances apart, and insulated through 
out their lengths and at their several ex- 
tremities. . a 

Any number of these conductors can be 
bound together and covered with hemp web- 
bing, saturated with gas tar. A trench about 
two feet deep, in the bottom of which is 
placed sand to the depth of five or six 
inches ; on this sand the cable can be laid, 
and then covered with a few inches of sand, 





..-. Little Rock, Ark., is very happy 
over the fact that she is now to enjoy some 
competitive telegraphing, the B. & O. office 
having been opcned there. 

.... Forty-three patents have been issued 
to Henry C. Spalding, of Boston, for an 
apparatus for the construction of electrical 
conductors for underground telegraph wires 
and submarine cables. 

...- Irving 8. Fitch, one of the oldest and 
best known telegraph operators in New 
York, dropped dead the other morning on an 
elevated railroad train. Mr. Fitch had for 
several years been an assistant metropolitan 
superintendent of the Western Union Tcle- 
graph Company. 

.... ‘It’s a wonder,” remarks an excited 
exchange, ‘‘ that the telegraph companies ever 
let the special delivery bill pass. If they bad 
stopped to think of it, they would have scen 
that it was a big encroachment on their pre- 
serves. Now it will be but a step to a 
national telegraph system.” 

.... The Chicago, Burlington and North- 
ern Railroad Company are pushing the work 
on their telegraph line, three carloads of 
poles and fixtures being unloaded at Galena, 
lll., last week, and soon after a gang of men 
commenced putting up the line along the 
proposed route of the railway. 

..-. The Baltimore & Ohio Telegraph 
Company has completed its lines to Little 
Rock, Ark., and opened for business. The 
opening is notable from the fact that this is 
the first opposition company that has ever 
succeeded in extending its lines to Little 
Rock, and the Baltimore & Ohio have only 
done so after a bitter and prolonged fight 
with the Western Union in which every 
obstacle has been thrown in the path of the 
new company. 

.... The trouble which has been brewing 
between the Western Union and the Bankers 
and Merchants’ Telegraph companies came 
to an open rupture, Saturday night, at the 
Connotton Valley Railway Station, near 
Cleveland. It is claimed that the Western 
Union men cut the wires of the Bankers and 
Merchants’ just below the Connotton Valley 
Station. J. A. Simmons, manager of the 
Bankers and Merchants’, with a force of 
men, repaired the damage and disconnected 
| the Western Union wires. 





.... Mr. Bofinger, the enterprising presi- 
|dent of the American District Telegraph 
| Company, of New Orleans, states, that his 
| office at the present time is one of the most 
| thoroughiy appointed in the country ; they 
have been preparing to move for a month, 
yet did not actually make the move until 8 
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metullic cover is cotton saturated with paraf-|on ordinary or commercial messages, and 


fine. Yours truly, 

Grand Central Hotel, 

New York, Oct. 5, 1885. 
——.g>o——_——_ 

.... Ata recent meeting of the electrical 
committee of councils in Philadelphia, an 
ordinance granting the Bankers and Mer- 
chants’ Telegraph Company the privilege of 
laying underground cables and wires in 
certain streets was reported favorably, with 
an amendment changing the route from 
Market street to Arch street, and limiting 
the time for the work toone year: The same 
limit was allowed the Western Union Com- 


W. C. Barney. 





on top of which is placed a board saturated 


pany. 





from twelve cents to six cents on press 
messages. The directors of the different 
English companies in the pool are said to be 
all in favor of making the proposed reduc- 
tions. They take the ground that the opposi- 
tion of the Mackay-Bennett cables must be 
ended by annihilation. This opposition, it 
is argued, has already made the pool divi- 
dends so small that the shareholders will 
consent to sacrifice them entirely for a time 
in a war of rates that will either break down 
the opposition or compel it to join the pool, 
and result eventually in raising the tariffs all 
around and in an eventual increase of the 
pool dividends,” 


A.M. Sunday morning, and in less than four 
| hours they were in perfect shape for busi- 
ness, and did not lose a call. This was 
| owing to the fact that all the wires and bat- 

teries had been duplicated, and Mr. Will'am 

Young, the experienced electrician, had 
| taken every precaution to have everything 
| nicely adjusted before attempting to make 
the change. The gravily batteries number 
200, working twelve circuits, with 800 in- 
struments. There are also, in addition, 
twenty Leclanche batteries for local use. 
Mr. Bofinger takes great pride in his corps 
of messengers ; they are neatly uniformed 
and sprightly and intelligent in their appear- 
ance’ They are taught manners and are 
respectful and courteous in their bearing. 
He states that not unfrequently he is called 
upon to recommend one of his corps as an 
office boy, and as this isan advancemeut and 
opens up a business future for the youth, he 
recommends one of the best, which creates 
a spirit of emulation among the rest. These 
boys are thrown into close contact with all 
classes of business, thereby acquiring a 
valuable knowledge that could not be ob- 
| tained otherwise. O. J. Paul, the capable 
| general manager of the company, deserves 
' credit for their careful training. 
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** Amongst the lepers at the Misken 
Hane, at Scutari, is one who is said to owe 
his malady to a lightning stroke. 

* * At the meeting of the British Associa- 
tion, Mr. J. J. Colman gave an account of 
experiments with a modification of Daniells’ 
battery, in which he used iron as the electro- 
positive element, and found it the more per- 


manent arrangement, the cell remaining in- | 


tact for a much longer period. A _ slight 
deposit of sulphate of copper forms on the 
iron, but it is easily rubbed off. 

* * Among the recent incorporations is 


the Chicago Electric Railway Company, | 


capital stock $100,000, for the construction 
of railways and tramways upon which 
electricity may be used as a motor power : 
incorporators, William G. McCormick, David 
G. Hamilton, and 8, E. Stanley. Another 
company just incorporated there is the West- 
ern Thompson-Houston Electric Company, 
capital stock $500,000 ; incorporators, Chas. 
Cooper, William A. Comstock, and Charles 
C. Doolittle. 

* * There is a project at Elgin, Ill, to 
construct an electric railway, starting from 
the watch factory, running on Liberty street 
north to Lincoln avenue, thence west to 
Brook street, thence south to Anna street, 
thence crossing the river by the upper 
bridge, thence south to the watch factory, 
making a total distance of five miles, to be 
traversed in fifteen minutes, It is said the 
road can be built and equipped for $4,000 or 
$5,000 per mile. This will bring the avail- 
able building portion of the city into im- 
mediate use. 

* * It is stated of the new metal, gallium, 
that, with the exception of mercury, which 
only becomes solid at 37.9° Fah., there 
is no other element which liquefies at 
so low a temperature. It melts at 81.1 
Fah., so that it liquefies when held in 
the hand. The metal is hard and 
resistant, even toa few degrees below 
the melting point. It can be cut, and 
possesses a slight malleability. When 
fused, it adheres easily to glass, on 
which it forms a_ beautiful mirror, 
whiter than that produced by mercury. 
It oxidizes but very superficially when 
heated toredness in the air, and does 
not become volatile. Unlike lead, it 
acquires only a very slight tarnish on 
exposure to moistair. Its specific grav- 
ity is a little under 6, that of aluminum 
being 2.6, that of zinc 7.1, and that of 
lead 11.4. Unlike lead, again, gallium 
isa highly crystalline metal, its form being 
that of a square octahedron. In its chemi- 
cal characteristics the rare clement gallium 
shows the greatest analogy to the abundant 
element aluminum. 

* * The Boston and Maine Railroad Com- 
pany has just contracted with the Judkins 
Electric Signal Company to equip all its 
passenger cars and locomotives, of both 
divisions, with the signal, which supersedes 
the bell rope, and which gives an automatic 
alarm in case the train parts. The number 
of engines is 261 and cars about 475. Mana. 
ger Furber carefully investigated for several 
weeks before laying the matter before the 
directors, and conferred with Superin- 
tendent Folsom of the Boston and Provi- 
dence in regard to the working of the signal 
on his road. The Maine Central will now 
equip with’ it, and the Central Vermont, 
Passumpsic, Southeastern and Grand Trunk 
are considering it. 
the through trains between Boston and Mon- 
treal over the Boston and Lowell and these 


other roads is nearly completed. All the) 


passenger trains of the Concord and Ports- 
mouth have taken it. The Milwaukee and 
Northern has adopted it. The Erie has tried 
it. Considering that it was introduced only 


last May, it“is meeting with great success. 


The work of equipping | 


* * Charles F. Pidgin, Chief Clerk of the 
Massachusetts State Bureau of Statistics, 
started to make an instrument on which 
every step in addition would be performed 
mechanically without any puzzling side- 
rules, and he seems to have succeeded. One 
movement brings any single digit from one 
| to nine into its proper place ; the instrument 
carries automatically, and any digit may be 
added to a number already down by two 
motions of the hand. The power of the 
electrical battery and the size of the machine 
alone limits its capacity, and its speed is 





* * One of the most remarkable instances 


of the reconciliation of science and faith is 


found in the case of the Rutgers College 
seismologist, who noted at New Brunswick 
the shock of the Flood Rock explosion just 
one minute after the appointed time, and just 
fifteen minutes before the explosion actually 
oceurred. For promptness in all things 
commend us to old Rutgers. 

* * A certificate of incorporation has been 
filed in the office of the County Clerk on the 
part of the Pennock Underground and 
Surface Railway Company. The company 
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from two to six times that of the most ex-|bas a capital stock of $100,000, and it in- 


pert accountant. 
learn to operate it in a few minutes. 
record is shown on dials somewhat in the 
same manner as on street-car conductors’ 
registers, except instead of making nine 
motions to register nine units, one move- 
ment only is required, and the movement of 
the dials is effected by electricity instead of 
by cogs. On the machine in the census 
office, which has nine dials, the addition of 
one unit to the registered number 999,999,999 
sets all the dials at zero, so that if there was 
another dial, record would be 1,000,000,000. 

* * Tn his lecture on the method of pro- 
ducing electricity from heat, Prof. A. L. 
Arey, of the Buffalo Electrical Society, said : 
“The discovery was first made by Seebeck 
in 1822, that ‘one electric current might be 
, generated in a close circuit by warming the 
point of junction of any two dissimilar 
metals. By soldering together a piece of 
bismuth and a piece of antimony, and con- 
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necting their free ends with a low-resistance 
galvanometer, a current will flow through the 
latter whenever the points of contact of the 
two metals are heated above, or cooled below, 
the rest of the circuit, and the strength of 
the current will be proportioned to the 
difference of temperature and the number of 
metallic junctions. The excess of tempera- 
ture sets up an electromotive force which 
will maintain a constant current in the cir- 
cuit as long as the difference of temperature 
lasts. The current flows in one direction 
when the junction is heated, and in the 
opposite direction when it is cooled. Several 
years later Peltier discovered the converse 
of these phenomena, having found that a 
current of electricity in flowing through a 
junction of dissimilar metals heats or cools 
the junction according to the direction of the 
current. The electro-motive force of a single 
pair dissimilar metals is very feeble, and 
hence in order to increase the force a number 
of pairs, preferably of bismuth and anti- 
mony, are joined in series, and so bent that 
every alternate junction can be heated, 
while the remaining sets remain cool. When 
|so constructed this arrangement is called a 
| *thermo-electric pile,’ and is an invaluable 
| instrument for detecting and measuring ex- 
cessively small differences of temperature,” 


ALL 


Anyone, it is stated, can | tends to run its lines from this city to Brook- 
The|lyn, across the bridg2 or under the East 


River to Fort Hamilton, with a branch to 
Coney Island, to Port Richmond, Staten 
Island, to Perth Amboy, and also to the 
different cities throughout this State. Its 
incorporators are: George B. Pennock, A. 
Edward Healey, James Williams, Eugene 
A. Farrar, Arthur R. Minocks, John B. 
Sabine, Edward V. Wedin, and Alfred J. 
Voyer. 

* * In the center of the largest apartment 
in the Edison Machine Works, in Goerck 
street, stands a mammoth piece of mechan- 
ism on four wheels. A large force of skilled 
workmen have been engaged in building it 
for some months, and they are now putting 
on the finishing touches preparatory to the 
experiments which are t® test its powers and 
its capability for performing the work for 
which it is intended. When completed it 
will be an electric motor and passenger car 
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combined, and it is designed to supersede 
the use of steam on the elevated railroads. 
It is the first machine of its kind that has 
ever been built in this city, the Daft motor, 
which is now undergoing experiments on 
the Ninth avenue elevated road, having been 
constructed in Greenville, N. J. Within a 
few days the new machine will be placed on 
the tracks of the Second avenue elevated 
road for experimental purposes. The cen- 
tral rail which will receive and conduct the 
electricity is in position between Grand and 
Fourteenth streets and only awaits the arrival 
of the glass insulators from the factory in 
Pittsburgh to be ready for its destined mis- 
sion. The third rail will at once be extended 
to the generator or central station, which is 
located on East Twenty-third street. In this 
central station are five dynamos of forty-five 
horse-power each, and the electric energy 
from this point will be transmitted to the 
center rail for the propulsion of the trains. 
The motor has been constructed under the 
immediate direction of Thomas A. Edison, 
Stephen D. Field, Superintendent Charles 
Batchelor, and H. E. Walter as electrician 
and assistant superintendent. It will be a 
passenger car with self-propelling powers 
and will be started, stopped, lighted, heated 
and controlled by electricity, 


| 


New Use of the Battery as a Motor. 
Dr. McLean purchased a large bay mare to 
match his bay animal, and proposed to drive 
her in a double team to his buggy. He 
hitched them up together and started them 
up. His old horse started, but the other did 
not. She appeared to be hitched wrong end 
to, for she wanted to go stern first. The 
doctor tried moral suasion strengthened by a 
whip he had. The mate dragged her but it 
was no use ; he could not get her to go the 
right way, so he conceived the idea of trying 
an electric charge. He hitched her with a 
strong mare to a heavy dray, and, attaching 
a battery, he arranged two wires, one Jeading 
to her head and the other ending under her 
tail. Then they started, or rather did not 
start. She began to balk and back. The 
doctor opened out the charge from his bat- 
tery, and that mare had a peculiar sensation 
under her tail. She couldn’t kick, for her 
tail was tied down. She looked back, and 
there stood the doctor smiling, but not say- 
ing a word. She looked at her mate, who 
| was quietly blinking his eyes and switching 
the flies off, utterly oblivious. The elec- 
tricity still kept her tail end interested. 
Taking in the mysterious situation, it was 
too much forber. She lay down and bawled. 
She screamed with fright and consternation. 
The doctor then put on another charge 
heavier, which helped her up like a flash, 
and off she went like the wind. When she 
would go too fast he would give her a charge 
in front. When she would back he would 
startle her with a charge around the root of 
her tail. Itcompletely cured her. She does 
not believe in electricity, and has, in conse- 
quence, quit balking. 
= — 
* * The most ambitious project yet 
broached for employing electricity as a uni- 
versil motor is at present under considera- 
tion at Quebec. It has its origin in the 
successful use already made at Montmorency 
Falls as the source of power for lighting 
Dufferin Terrace by electricity. It is now 
proposed to put the famous waterfall at 
work not only to run a short electric railway, 
but to furnish electric power supersed- 
ing steam in all the factories and work- 
shops of Quebec. The utilization of 
natural waterfalls for this purpose is al- 
ready known to be entirely practicable, 
One of the first electric railways built 
as a business enterprise was, we believe, 
that at Portrush, opened by Lord Spen. 
cer some years ago. It derived its 
energy from a neighboring waterfall. 
Near Grenoble a similar experiment 
was made, the waterfall being made 
to work a printing press, a sand mill 
and other machinery in the city. These, 
however, were small affairs compared 
with the scheme now proposed in Que- 
bec. Should that be successful, great 
waterfalls would acquire a value be- 
sides that of their picturesqueness, and 
the practical man would no longer lose 
his enjoyment of their beauty in bis regret 
over the amount of power allowed to go 
to waste. It is clear that the disposition to 
use electricity as a motive power is again 
becoming urgent. For a time its work in 
lighting absorbed attention, and certain 
objections on the grounds of economy, con- 
venience and safety also seemed to oppose 
obstacles to immediately employing it for 
transportation. But now both in New York 
and Philadelphia this use is again seriously 
urged. In Philadelphia, we believe, an 
electric railway is expected to be regularly 
rupning within a month, and in New York 
the experiments with electric motors on 
the Ninth avenue elevated road continue to 
be made. Electric railways have been es- 
tablished for years, On a small scale, in Ger- 
many, Austria and Belgium, and elsewhere, 
and electric omnibuses and boats have been 
used in Paris and Vienna. Toronto, also, 
put in operation last month an electric rail- 
way, about a mile long, to carry passengers to 
and from the neighboring fair grounds. 
Quebec, however, will be entitled to take 
| the lead, for the present, in widening the uses 
| of electricity, if she really succeeds in carry- 
| ing into effect her projected work with the 
| Montmorency Falls. 
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—— Inthe Gant electro-motor the ceniral 
part is adrum constructed of metal or wood, 
with as little weight as possible. The con- 
ducting wites from the pole reverser to the 
armature magnets are inside the drum. The 
armature magnets are bar electro-magnets 
laid parallel with the axis, and connected 
throughout. 

— A brilliant beam of light fell upon 
the Delaware River far below the Neck Sat- 
urday night for three hours from the direc- 
tion of West Philadelphia. It was the 
strong ray of the United States search light 
in the tall tower at the Novelties Exhibition, 
which was used that evening for the first 
time. The immense lamp weights 1,000 
pounds, is of 12 000 candle-power and can 
be seen for a distance of fully twenty miles. 
Power is supplied by an engine running a 
Weston dynamo. 

— The electric light is rapidly taking 
possession of large properties, such as com- 
mercial establishments, manufactories, public 
institutions and shipping. It is now not only 
installed but in full use in four ironclads. 
The Colossus has been fitted throughout 
with this light, and so has the Chilian war- 
ship Esmeralda. The Brazilian vessel Richulo 
is electrically lighted, and the Aquidaban, 
the iron-clad recently built for the Brazilian 
Government by Messrs. Samuda Bros., and 
now lying in Millwall Docks, was com- 
pletely lighted up by electricity recently. 
Any one who has explored the depths of an 
ironclad can readily conceive the value of 
the electric glow lamps in such subterranean, 
or rather subaqueous regions. There illumi- 
nation is not only cheerfully bright and 
thorough, but is accomplished without pollut- 
ing the air and aggravating the inevitable 
closeness of the atmosphere at such a depth 
from the deck. In the vicinity of thé maga- 
zine they excite no alarm. No pitch or roll 
can affect them, and in storms they will 
shine as steadily as in a calm, mitigating by 
their cheery glow the miseries of the weather. 
In the Admiral’s rooms and the officers’ 
quarters they are a veritable luxury ; while 
for all work on deck, including the loading 
or unloading of stores, their capability of 
being grouped under a shade and used as a 
pendant light at any height or depth, renders 
con of the highest utility. All these ad- 
vantages are obviously obtained to the full in 
the arrangement of the 220 incandescent lamps 
with which Messrs. R E. Crompton & Co. 
have supplied the Aquidaban. But for the 
purposes of an iron-clad another adaptation of 
the electric light isof paramount importance, 
and Messrs. Crompton & Co. have therefore 
also fitted this vessel with two great search 
lights—are lights of 25,000-candle power 
nominally, but of greatly magnified intensity 
when their beam is concentrated by the 
mirror arrangements of the lamp and pro. 
jected as it may be for long distances on 
either side of the ship. One of these 
powerful lights is placed aft, and the other 
in an elevated position in front of the bridge. 
By a special invention the mirrors of the 
huge projectors, as well as the whole of the 
incandescent lamps, are so hung as to min- 
imize the risks of fracture from the concus- 
sion caused by the firing of the heavy guns 
in the turrets. The dynamos driven by the 
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compound Willans engine work with sur- 
prising gentleness and freedom from vibra- 
tion. Sir E. Reed, member of Parliament, 
was present at the successful trial of the 
electric lighting of this ironclad, 


—— The goverment having paid $20,-| -—— The Cohasset mills, Taunton, Mass.’ 
000 for an electric-light plant in the Chicago | are putting in an electric-light a Thom- 
Custom House, is at a loss to discover why | son Houston system. 
the plant should not be utilized. The sys-| —— Havlin and Erlanger, the Stina all of 
tem had been successfully operated at the | ‘‘Dagmar,” carry with them an enormous 
Boston Custom House and a saving of sixty electrical machine, built especially for the 
per cent effected. The saving at the St.! purpose. It is of thirty thousand candle- 
Louis public building by use of electric | power, and is used in photographing the 
lamps had been $800 during the last month, | audience from the stage every night, a-copy 
and as the government has paid over $50,-| being presented to every person attending 
000 per annum for gas in New York city, | the performance. The invention is Mr. 
the electric system is to be introduced there. | Erlanger’s, who says: ‘‘The peculiar con- 
With the electric plant all right in the Cus- struction of a theater, the deep galleries 
tom House, it lies idle, while the Chicago | throwing heavy shadows and the amount of 
Gas Light and Coke Company furnish light | gilt used in the decoration are serious obsta- 
which cost the government $1,901.80 last | cles in the way of securing a good negative, 
month. There is a good sized African in| but we have overcome them. Every face in 
this government wood pile which the authori- | the audience is reproduced and can be easily 
ties are determined to discover, and the gas | recognized in the picture. We expose four 
company will find itself throttled.—7/e | plates each evening and they are developed 

Western Manufacturer. and the pictures are printed in New York.” 
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—~ “Yes,- we are hard at work, as you) -—— In the Organe Industriel Hebdoma- 
may see,” said John Barlow, Jr., the builder | daive, of Brussels, the invention of the incan- 
from the Seventh Ward, Trentén, N. J. descent lamp is claimed for Belgium. | In 
And, indeed, the masons, sixty-five fect in the 1838, Jobard, of Brussels, proposed as a 
air, were most busily engaged in laying | source of light a small carbon in an exhaust- 
bricks on the big stack of the electric- light ed receiver, and rendered luminous by means 
building, and many were the calls for “more | of an electric current. De Chanzy, in 1844, 
mortar.” ‘It will not be long before the | repeated these experiments, and patented 
entire seventy-eight feet will be finished, if the devisibility of the electric light. About 
the weather be favorable. The stack will be | the same time, Starr, of Cincinnati, con- 
surmounted by. a seven-foot iron head, _strueted a lamp with a platinum wire, which 
which will weight when placed in posi- | King afterwards replaced by a filament of 
tion about 1,800 pounds. We cannot rush |carbon. Staite employed iridium in 1848, 
matters at too great speed on account of the and in 1859, Du Moncel indicated the differ- 
great mass of brickwork. The foundation, | ent tissues.which, when carbonized, gave 
you see, is ten feet square, while the depth is | the best effects of incandescence. Finally, 
six feet six inches. Regarding the building|M. Somzee, on November 5th, 1879, ob- 
proper, the foundations of three sides have tained a patent in which it is claimed are 
been laid. When will.we be done? That is; given all.the essential conditions for the 
indeed a hard question, but I hope by the | glow lamp as now known, as to the kind 
end of November. Of course a thousand|of carbon employed, the form and _ sec- 
and one things may hinder us, still we may | tion of conductor, the means for its pres- 
reasonably expect to. see the ‘plant’ in/ervation, and the nature of the receiver or 








operation by December first.” globe. 
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—— The German branch of the 
States Company has applied for a concession 
to establish at Frankfort a central station for 
the distribution of the electric-light and the 
transmission of power. 





—— Experiments have recently been made 
in France with a view to the application of 
electricity as a curative agent im cases of 
Asiatic cholera. The results, although in- 
teresting, have not yielded unqualified satis- 
faction. 

—— In Denver, Col., they are discussing 
the question of lighting the streets of the city 
with electricity. Members of the city coun- 
cil are in favor of electric lighting. if the ex- 
pense is not too great. When they consider 
the superiority of this illuminant over gas, the 
slight difference in cost should not be a 
stumbling-block. The enterprising citizens 
of Denver are not the men we take them to 
be, if they permit this to prevent their bav- 
ing the electric light. 

— On Tuesday night last the Elec- 
tric Light Company completed its system of 
lighting West Indianapolis so far that four- 
teen of the eighteen lights were in effective 
operation. There remain four to place and 
complete, which will be done this week. 
This flourishing suburb will then have a 
system of electric lighting as good as any in 
the State. The citizens say the light is 
equal to that made by four or five gas lamps 
to a square, and that there is little or no 
fluctuation in its brilliancy. 





In a paper recently read before the 
Paris Academy of Sciences on the increase 
in the luminosity of incandescent carbons 
with the intensity of the electric current and 
the consequent temperature, and the dimi- 
nution of the luminous intensity after a cer- 
tain point (about 4,713° C.) is passed, M. 
Felix Lucas argued that it is probable that 
the thermic radiations, which are at first 
dark and then luminous, passing from red 
to white, ultimately go beyond the vivlet 
rays and cease to be visible. 

—— For testing the quality of leather 
used for belting, Mr. Eitner proposes the 
following simple method:—A_ small piece is 
cut out of the belt and placed in vinegar. 
If the leather has been perfectly tanned, and 
is therefore of good quality, it will remain 
immersed in the vinegar, even for several 
months, without any other change than 
becoming of a little darker color. If, on 
the contrary, it is not well impregnated with 
tannin, the fibres will promptly swell, and, 
after a short time, become converted into a 
gelatinous mass. 

—— In the city of Santiago there are 

some 2,000 incandescent lights being main- 
tained from a central station. In Valparaiso 
there are 110 Brush lights employed in light- 
ing the General Post Office, hotels, dining- 
rooms, billiard halls and shops. The Brush 
people have lately exhibited a tower-light 
consisting of five 4,000 candle-power lights, 
mounted on a mast 65 feet high, which is 
located on a hill some 200 feet high in 
the heart of the city. This light is seen at 
sea over thirty miles away, and similar lights 
are soon to employed in lighting the towns 
of the interior. 
In the Journal of the Franklin 
Institute for October, the following mention 
is made of the ‘‘ Otto” gas engine: —‘‘ Schlei- 
cher, Schumm & Co., of Philadelphia, exhib- 
it three of their standard ‘‘ Otto” Silent Gas 
Engines, respectively of four, seven and 
fifteen horse-power, the two former driving, 
the first a 25-light dynamo, and the second 
a 40-light. These engines have but one 
cylinder, in which the combustible mixture 
is compressed and exploded during alternate 
revolutions. It is claimed that this engine 
possesses the least number of working parts, 
and the greatest simplicity of mechanism 
obtained in a gas engine, or even in many 
steam engines,” 
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InDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING OCT. 
6, 1885. 


327,398 Auxiliary mouth-piece for telephones; 
Charles A. Harrison, Bridgeport, Conn. 

827,458 Underground conductor; Peter McMackin, 
Le msdale, R. I. 

827,459 to 827,500, inclusive, cover forty-two pat- 
ents granted to Henry C. Spalding, of Boston, 
Mass., for improvement and new inventions of 
various kinds of electrical apparatus. 

$27,525 —— valve operator ; Chas. L. Clarke, 
New York, N 
‘ ss 526 “retemeter system; Chas. L. Clarke, New 

or 

ve a7 Velie: Chas. L. Clarke, New York, 





827,536 Electro-magnet for signals ; Wm. E. Davis, 
Jersey City, N J. 

327,578 Incandescent electric lamp ; Jno. Nelson, 
Rockford, Til. 

827, “<1 Battery electrode; John B. Odell, Chi 
cago, 

327,657 Method of operating circuits in telemeter 
systems ; Charles L Clarke, New York, N. 

827.690 Eleva'ed electric ‘railway ; Andrew Jack- 
son, San Francisco, Cal.. assignor of one-half to 
Jobn E. Savage, same place. 

327,692 Arm rest for telephone uses; Frank G. 
Johnson, New York. 

327.790 Dynamo-electric machine ; Edgar Gran- 
ert New York, N. Y. 

B27 795 Incandescent electric lamp ; Chas. Heis- 
ler, St. Louis, M 

327.796 Incendescent electric lamp ; Chas. Heis- 
ler. St. Louis, Mo. 

327,797 Electric motor; Moritz Immisch, Lon- 
om, England. 

27,837 Telephonic ap 
Thompson. Bristol. Englan 

827.878 Electric battery ; Charles W. Holtzer, 
Boston, Mass. 

327,°86 Magneto call for telephones; Albert H. 
Low, Denver, Co 

827,888 Floating current motor; William Main, 
Brooklyn, N. Y., assignor to the’ River and 
Electric Light Co., of Ohio County, W Va. 

327 889 Floating current motor: William Main, 
Brooklyn, N. Y., assignor to the River and Rail 
Electric Light Co., of Ohio County, W. Va. 

327.897 Secondary =, clock movement ; 
Chester H. Pond, Brooklyn. N. Y. 

=327.898 Electrical attachment for winding clocks 
in series ; Chester H. Pond, Brooklyn, N. Y. 

327,908 Electrical measuring instrument; Ed- 
ward Weston, Newark, N.J., assignorto the United 
States Electric Lighting Company, New York, N 

227,911 Printing telegraph receiver; nai 
Ww bony hing. Brooklyn, N. Y. 

327,919 Watch-stand alarm; Jacob Burrmann, 
Bienne, Switzerland. 
327,911 Thermostat; George L. Gray, Chicago, 
.. 


eeeees ; Silvanus P. 


¥7,964 Cut-out for secondary batteries ; George 
B. g Jr.. Newark. N. J., assignor to the 
U ~ «ea Electric Lighting Company, New 
York, 








BUSINESS NOTICE. 


More Important Notice 

THAN THAT ISSUED BY THE ANSONIA BRASS AND COP- 
PER COMPANY, AND HOLMES, Bootu & HAYDENS, 
SEPTEMBER 17, 1885. 

To Electric-Light Companies, Telegraph and Tele- 
phone Companies, and other parties making or 
using Insulated conductors: 

The owners of the Letters Patent granted to A. 
A. Cowles, February 20, 1883, for insulated electric 
conductors, are seeking to disturb the trade by an 
assertion that parties purchasing insulated electric 
conductors manufactured by others than the An- 
sonia Brass and Copper Co., or Holmes, Booth & 
Haydens, will be subjected to legal penalties. 

We beg to assure the trade that we believe, and 
as advised by competent counsel, that the said Let- 
ters Patent of Cowles are utterly valueless The 
substance of the claim of invention is an insulated 
jacket composed of a layer of fibrous material, 
then a layer of paint in an undried state, and finally 
another layer of fibrous material This method of 
insulating electric conductors is almost as old in 
the art as the use of wires requiring to be insu- 
lated. 

Compound coverings for insulating wires, com- 
posed of layers of fibrous material, cloth, ribbons, 
yarns, etc.; superposed coatings of paint, resin, 
paraffine, red lead, etc.; and an outside covering of 
ribbon, cloth, yarn, or other fibrous material, with 
the fibrous constituents of the jacket applied to 
the paint or other insulating constituent while the 
latter are in the green or undried state, is more 
than twenty years old, and is described in a great 
number of Letters Patent of prior date to the 
Cowles patent of Feb. 20, 1883. 

It is true that suit was brought against the Elec 
trical Supply Co. upon this patent, and the defend- 
ants answer was put in a year ago. The answer 
sets up evidence that both kills the patent and 
burfes any pretended claim to the invention. The 
plaintiffs have rested quietly during the past year 
without moving in the case, but now, as the fall 
trade is opening, a flamboyant circular is issued, 
but this display will be, we assure the public, the 
last demonstration that the complainants will make 
in the case. 

We hereby guarantee purchasers and users of our 
goods absolute protection against any liability un- 
der the Cowles patent. 

BriveGeport Brass Co. 
Benepict & BurNnHAM MrFe. Co. 


ELEcTRICAL SUPPLY Co. 
September 30, 1885. 





SUNLIGHT CARBONS! 


MANUFACTURED BY THE 


PARKER-RUSSELL 
Mining and Manufacturing Com’y, 


Til Fine Street, Sst. Louis, Mo. 


100,000, CARBONS PER WEEK. 


Using the purest materials and with machinery of our own invention, 


Every Carbon is manipulated separately from the beginning of the operation until finished. 


They are, therefore, 


ABSOLUTELY UNIFO?M AND EACH CARBON ALIKE IN ALL /TS PARTS. 


In straightness, length of time in burning, brilliancy and cnatines of light Say exccl all others, and are adapted to the various systems of 


PAINE & LADD, 


Later co hh of Patents. | STORY B. LADD. 
Attorneys in Patent Causes 
And Solicitors of Patents, 


WASHINGTON, D. OC. 
E. 8. GREELEY & CO., 


Successors f 


LG. TILLOTSON & CO, 


MANUFACTURERS, IMPORTERS AND DEALERS IN 


Telegraph, Telephone, & Electrical Supplies 
OF EVERY DESCRIPTION, 
56 and 7 DEY STREET, NEW YORK. 


CABLES {*"%"* smn, 
WIRES i Line Wire. 
INSULATORS{ 


CROSS ARMS; Bracket, a 


ELECTRIC LIGHT, DISTRICT TELEGRAPH, 
BURGLAR ALARM SUPPLIES, &o. 


Send for Estimates. 








ELECTRIC BELL OUTFIT 
- FOR 


$2.50. 


9 ‘omprising one walnut box bell, 24-inch gong, one 
weclanche battery, push button, 50 feet covered 
og box of staples. 
Sent C. O. D. on receipt of one-third cash. 
| PROVIDENCE ELECTRICAL SUPPLY C0., 
56 Washington St., PROVIDENCE, R. I. 


EDISON | 


INCANDESCENT LAMPS 


4 to 20 Candle-Power. 


Theo * B»” Battery, Dental and Surgical 
Lamps, Micro Lamps, Motors, &c. 


General : Electrical Supplies, 


eeneeiitie —~ Wires, Bare, Insulated 
and Silk-Covered, 


Send Stamp for Catalogue.-—— 


THE STOUT-MEADOWCROFT CO., 


Authorized Agents for the Edison Lamp Co. 
21 ANN STREET, NEW YORK, 











Box 2411. 





Subterranean, &c. 


House Wire, Lead Wire, 
Insulated W ires, &c. 


Rubber Hooh, 
Porcelain, 
Glass, &c. 





‘THE : WARREN P. FREEMAN CO. 


ELECTRICAL SUPPLIES, 


106 & 108 LIBERTY ST., N. Y. 
45 to 100- 





CHARLES A, CHEBVER, President. WILLARD L, CANDEE, Treasurer. Tacandencent tem 
| ps made to order. 
THE OKONITE COMPANY, 


| volt Lamps on hand. 
Formerly New York Insulated Wire and Vuleanite Co, | | $400 50-light Incandescent Machine, including Lamps, 
MANUFACTURERS OF | — 
INSULATED 


pais conti Incandescent Machine, including 
WIRES AND CABLES, 


candle-power each, 100 volts, $750. Incan- 
No. 13 PARK ROW, NEW YORK. 





_dercon Mechtned up to 1000 lights. 
Sole Manufacturers of the Earth Open and 
Closed-Circuit Battery. 


LECLANCHE GONDA BATTERY 


(FORMERLY THE PRISM BATTERY). 
THE STANDARD OPEN CIRCUIT BATTERY OF THE WORLD. 


And beyond question the best for all purposes for which open-circuit 
‘batteries are required. 








The Genuine Leclanche Gonda and Disque Cells are made only by us, and none 
are genuine without the Label, as shown in cut, and the 





TRADE 
GO DTD A. 
aca 
Price of the Gonda reduced to $1.20 per cell, complete 


we “ ee “cc it) 


Disque 1.00 


SEND FOR PRICE LIST, WITH DISCOUNTS. 


THE LECLANCHE BATTERY CO., 


149 West 18th Street, New York. 


lectrical . Works, 


TELEGRAPH AND TELEPHONE APPARATUS, 
Hotel and House Annunciators, Burglar Alarms, 
== CALL BELLS, “POST'S” MAGNETO BELLS, 


PINS and BRACKETS, BATTERIES, &c., &c. 


IRON, STEEL and HARD-DRAWN COPPER WIRE, Delivered at Lowest Prices. 
[=> ESTIMATES FURNISHED, SEND FOR CATALOGUES AND PRICES. cs 
Cincinnati, Ohio, U. 8. A. 





Gonda (formerly Prism) Battery, Complete. 
See that above label is on every jar 


tandard :. 
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AMERICAN 


Electric Mig, Company, 


EXECUTIVE OFFICES: 


Western Union Telograna Co.'s Building, oor, Cod Street and th ben 


FACTORY AND WAREROOMS : 
163-165 WEST 18th STREET, N. Y. 


This Company is engaged in the manufacture of DYNAMO MACHINES and LAMPS, and the 
construction of ELECTRIC LIGHTING STATIONS for lighting CITIES and TOWNS under the 
well-known 


“AMERICAN SYSTEM” 


orf HirwrectmRic Arc LIGHTING, 
(WTOoOoOd’s Patents.) 
Completeness, durability, ee 


SPECIAL ADVANTAGES OF THIS SYSTEM.  Comlcteness, durabuity, steadiness, quality of 


namo-electric generator occupies less space, is lighter, requires less motive power, ae costs less 
than others capable of producing au equal number of lights. There is less firing or flashing of the 
commutator, and consequently less loss of energy and wearing of the parts from this cause than is 
the case with other machines. It requires no oilmg or other attention than to be kept clean, and its 
extreme simplicity enables it to be operated with the minimum of skill and attention. The current 
regulator and signalling apn. by which the machine is made to generate the exact current 
required for any number of lights from one to its full capacity—as they are turned off and on with- 
out change of speed or waste of power—is simple, effective, and safe. Its lamps are reliable in opera- 
tion, the carbon-regulating mecbanism being absolute in its control, durable, and unaffected by 
e hanges of temperature or weather. They are of ornamental design, and the steadiness and purity 
of light produced are unequaled at the same expenditure of power. 


ESTIMATES FURNISHED For Central lighting stations, or isolated plants, for either the American 


bi Are Lighting System or Edison Incandescent System, or for both 
comp ned 
SPECIAL ATTENTION = So tactelting isolated plants in Mills, Factories, Shops, Railroad Build- 


CONSTRUCTION WORK. Proper construction and installation of central stations and Lee = 

plants is of great importance to insure safety and econom: The 
American Company has done more of this work than any nee company in the United States, and 
its work is known to be superior to that of other compan 


P ATENTS. This Compeny 7. and controls all the Patents and Inventions for gloctate lighting of 

James J Fuller, and many others heretofore controlled by the Fuller Elec- 
trical Co , and the Fuller- Wood Electric Light Co., which include the foundation patents of the 
Gramme dynamo. 

‘“* Among the different systems of arc lighting may be mentioned the Brush, dey Weston, the Schuy- 
ler, the Thomson-Houston, and the Fuller-Wood (hereafter to be known as the American). The 
Fuller-Wood system of arc ‘lighting has gained a world-wide —— for reliability and economy. 
This organization was originally known as the Fuller Electrical Company, which dates its existence 
from 1878. This system was the foundation of the well-known Gramme Association. being the party 
of the first part in the articles of association, which was composed of the Brush, Weston, United 
States, Thomson-Houston, Rdison and Joblacoff companies, which was good evidence that all the 
companie s composing xr? ny — ‘Snead to pay tribute to the superior merit of the Ful- 
ler Wood system.—J. Y. Sun, Sept. 27th 


ILLUSTRATED PAMPHLET AND DESCRIPTIVE CIRCULAR FREE. ADDRESS, 


AMERICAN ELeEcTrRIC MFc. COMPANY, 
Western Union Telegraph Building, cor. 234 Street and 5th Ave., New York. 


FOREST CITY ELECTRIC WORKS, 


SOLE MANUFACTURERS OF 


CLEVELAND'S ELECTRIC LIGET COT-OUTS, 


GANG SWiItTtcHeEes, 


AND OTHER ELECTRIC LIGHT SUPPLIES, 


In stock and to order. 

Contracts made for 
special manufacture and 
for the exclusive use or 
sale of any Electrical 
apparatus. (Electric 
Light a specialty). De- 
scriptions and prices on 
request. 








Correspondence 
Solicited. 


Ww, B. CLEVELAND, Prop. 





Handle removable. 


144 SUPERIOR ST., CLEVELAND, 0. 





Electric Light. 
HENRY C. REES, 


730 Sansom St., Philadelphia, Pa., 
Undertakes the Furnishing and Erection of 
Electri¢ Light Plants of every system. 


Incandescent Wiring and Repairs to Dyna. 
mos and Lamps a specialty. 


Estimates furnished on application. 


UNION SQUARE J{OTEL, 


AND HOTEL DAM, 
HEADQUARTERS : 


Telenhone, Telegraph and Electric Light People. 


A. J. DAM & SON, Proprietors, 














Union Square, cor. 15th Street, New York. 


The Bergmany “Telephone Battery 
Open - Cirenit nit Battery 


IN THE MAREET. 


thers for Telephone 
es fy Annunciators, Bur- 
giar Alarms, Gas Lig! yt 
etc., etc., in short for i 
kinds of open clr circuit work. 


PRICE, (complete) $1.00. 


Liberal Discount to deal- 
ers and large consumers. 





Send for Circular and 
Price List. 


«BERGMANN & COMPANY, 
Electrical Works, 


202, 204, 296, 298 Ave. B, New York, N. Y. 


MULTIPLEX 


MECHANICAL. 


TELEPHONE. 


The only Mechanical Telephone with Multiple connections. 
ADAPTED FOR WAREHOUSES, FACTORIES, APARTMENT HOUSES, ETC. 


JOHN A. CABOT, Manager, 


121 Tribune Building, 


NEW YORK. 





iepeicr tothe Leclanché, , 








he MATHER ELECTRIC CO. 


Manufacturers of 


COMPLETE SYSTEMS OF 


ELECTRIC LIGHTING 
NEW ENGLAND 


BUTT C0. 


Providence, R.I., 


MANUFACTURERS OF 


BRAIDING MACHINERY 


"Velegraph, 
"Velephone 


AND 


ELECTRIC-LIGHT WIRE. 


ALSO 
SINGLE AND DOUBLE 













Ofevery Description 
for Silk, Worsted 
and Cotton Braid. 
FINE CASTINGS A 
SPECIALTY. 





THE THOMSON-HOUSTON ELECTRIC CO. 


Principal Office, 131 Devonshire St., Boston, Mass., 

FURNISHES THE 
ONLY PERFECT AUTOMATIC, SELF-REGULATING SYS- 
TEM OF ELECTRIC ARC-LIGHTING IN THE WORLD. 
In all desirable qualities of Erzorrio Aro Liguts the THOMSON-HOUSTON SYSTEM 
has no equal. The Lights are superior in color and steadiness, and the entire apparatus is 
more economical, efficient and safe, more easily managed, and less liable to derangement than 
any other. 

THE THOMSON-HOUSTON ELECTRIC CO. was awarded ihe First Prizx for the 
best system of arc lighting, and the dest Arc Lamp, at the Cincinnati Industrial Exposition 
of 1883. 

The Thomson-Houston System has been awarded superiority in all the competitive tests 
to which it has been subjected. NEW ILLUSTRATED PAMPHLET will be 


rcnt on application. 


— 


16 x 24 DOUBLE BRAIDER. 
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WESTERN ELECTRIC COMPANY'S ELECTRIC LIGHTING APPARATUS 


a : ? Every requisite for the most 





perfect system of Electric Light- 
ing, at prices which insure a 
profitable investment to the pur- 
chaser. 







ADDRESS, 


eer i ) s ie Wesiera Gleirc Company, 


CHICAGO OR NEW YORK, 


MANUFACTURERS CF AND DEALERS IN ALL EINDS OF 






AREA SLY 


<~ Electrical Apparatus a« Supplies. 





XPERIMENTA C.E.Jones&Br0. Medical Batteries, PPLIES.... Expert- 


CINCINNATI, 0. mental Work, and fine brass castings. Send for 





; MODEL and g Seni forCircwars. Telegraph and Electrical 


ee talogue C. E. JONES & BRO. Cinciunat 
WORK SPEGIALTY. (Mention this Paper) be pe to us that you mention this piney = 





“Little Giant” Battery. abe nine ere 
srae SE cr, SOMUMler Electr. Light Co, 


PHONE, ELECTRIC BELL, ANNUNCIATOR 
AND CLOCK WORK, Manufacturers of 


crmtreriomiranonmerensncennrersies: IV YN A MI) MACHINES 


Cannot be destroyed by short circuit. Carbons practically inde- 


structible, as they can be renewed by simply washing in pure water. 
Great saving in number of cells required as compared with any Open- 
Circuit Battery now in use. Can be sealed if desired. Try it and be ® 
convinced. 
PRICE, $1.25 PER CE‘L. The most perfect system of both Incandescent and Arc Lighting. Intire free- 
TLiperat Discount To DEALERS AND LARGE ConsuMERS. dom from hissing and flickering in our Are Lights, and long life and great bril- 
lianey in our Incandescent Lights. 


' rere | ynamo Machines with perfect automatic regulation, reliable and efficient. 
RHODE ISLAND TELEPHONE AND ELECTRIC CO. Prices moderate. Estimates made for lighting from Central Stations or for 


PROVIDENCE. R. I. isolated plants. Illustrated Circulars sent upon application, Address 


=. ee “mere one, SCHUYLER ELECTRIC LIGHT (0, 


Correspondence Solicited from Inventors or others desiring to Patent or Introduce Electrical Novelties of Merit, 
44 BROADWAY, Hartford, Conn. 


DoRSETT’S UNDERGROUND GonDUIT SYSTEM. 



























& ea “ann ™ 
DORSET a 2 
M AN-HO LE 


titSs 
: y DORSHTT ‘ = . 
MAN-HOLE “ 


= 


sennrepens = - = SEEGERICOL. ee, 
CON UNDERGROUND coNDUurTS 





SSSA SSS SSIS 


Electrical Insulator, Water, Gas and Sewage Proof! Absorbs no Moisture! Frost Cannot Affect It! 


CRUSHING STRAIN, 5,500 LBS. PER SQUARE INCH—GOVERNMENT TEST. 


A Complete, Comprehensive System of Conduits for Electric Light, Telegraph, Telephone and Private Wires and Cables for Rental Purposes. 


The 244-inch ducts in this Conduit are leased to different companies, which may then occupy them | electrical purposes the past winter in the solidly frozen streets of Chicago without injury ; is the system 
with such wires and cables as they may adopt. New wires may be introduced or old ones replaced used by that city, Ceti d gsm unbounded satisfaction, and is now being introduced into the cities of 
through these ducts between the man-holes as shown in the cut. St. Louis, Cincinnati and Detroit. The whole body of the Conduit is a thoroughly reliable insulator, 


An experience of six years for Underground Drainage has shown the superiority of this material as unaffected alike by acids and alkalies, The.cheapest and most perfect Conduit in the market 
a resistant of moisture, and its consequent immunity from damage by frost. It has beenin use for to-day. 


(3 CORRESPONDENCE SOLICITED. .2! 


bD. H. DORSETT, Proprietor, No. 61 La Salle Street, Chicago, Ill. 
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~ ROYCE & MAREAN, 


DEALERS IN 


ELECTRICAL APPARATUS, 

















AMERICAN BELL TELEPHONE CO. “* 


| 


“95 MILK STREET, BOSTON, MASS. o- | 





Telegraph and Telephone Supplies, 
No, 1408 Penna, Avenue, 
WASHINGTON, D.C. 


H. M. RAYNOR, 


No.25 BOND ST., : 

NEW YORK. 

Established 
1859. 


Opp. Willard's Hotel, 












F 
ALL PURPOSES, 


WHOLESALE AND RETAIL. | igble to suit therefor. 











neandescent Isamps, 


From 8 to 150 C. P. (Battery Lamps from 
1-2 to 8 C. P.) made in large quan- 
tities at short notice. 
ADDRESS, 


JARVIS ENGINEERING €0., 


BOSTON, MASS., 
Contractors for 
COMPLETE STEAM OUTFITS for Electric 
Lighting Stations, 


Steel Boilers with Jarvis Furnaces to burn cheap fuels, 


ARMINGTON & SIMS’ ENGINES, ETC. SUN ELECTRIC LIGHT C0., 


SEND FOR CIRCULARS. WOBURN, MASS. 


it ETO SIGNAL BELLS. 
No Battery Required. 
$4, $6, and upwards, according to style desired. 
Discount on large lots. 
We make a specialty of the manufacture of these bells for 


Telephone Companies, and after an experience of many years. 
= acilities for the the prompt execution of large orders are un- 














qualed. 
“Tinso attention given to furnishing samples for special orders. 


VIADUCT MANUFACTURING CO. 


OF BALTIMORE. . 
A. G. DAVIS, President. A. B. PROAL, Secy. & Treas. 
Ofice, North-West Corner Charles and German Strests, 


ELECTRICAL GOODS OF EVERY DESCRIPTION. 


Telephone, Telegraph, Electric Light, Fire Alarm 
and District Telegraph Supplies. 


SEND FOR IGT USTRATED CATALOGUB. 











“STANDARD.” 


SHEPARD’S LESO1CELEBRATED » 
SCREW CUTTING FOOT LATHE. 


Foot and Power Lathes, 

Scrolls, Saw 

Attachments, Chucks, Man- 

rele, Twi Twist Drills, Dogs, Cal-| 

&c. Send for cata-| 

oma of outfits for amateurs 
or artisans. Address. 


’ 


wee H. L, SHEPARD, » Asta, 
(34 &. SECOND STREET, CINCINNATI, O. 





| machinery can com 


CAs 


OTT 0”, ENCINE 


OVER 10,000 IN USE. 
Started Instantly by a Match, 


uveacsussnesoanesoenant ‘When Stopped all Expense Ceases. 
This Company owns the Letters Patent ie | 
to Alexander Graham Bell, March 7th, 1876, No. 174,| 
465, and January 30, 1877, No. 186,787. 

The transmission of Speech by all known forms | 
of Electric Speaking Telephones infringes the right | 
secured to this Company by the above patents, and | 
renders each individual user of telephones, not fur- SCHLEICHER, SCHUMM & CO. 
nished by it or its licensees, responsible for such 
unlawful use, and all the consequences thereof, and | 


Works without 
boiler, steam, coal, 
ashes’ or attend: 
ance. Successfully 
adapted instead of 
steam power im all 
industries and of- 
fers special advan- 
tages for running 
ag wy omen 4 

or Tele 
and Telephone as well as Lighting p purposes. _ 


Built in Sizes of 1,2, 4, 7,10, 15.425 ind. H. P. 





. E. cor, 33d & Walnut, Phila. 
am... Office: 214 Randolph Street, Chicago. 


| WORK SHOPS 


UT STEAM POWER 

— USING OUTFITS OF r 
Barnes’ Pat. Foot-Power 

te with 

steam power. Sold on trial. 

Metal and wood workers 

send for prices. Illustrated catalogue free. 
WwW. F. & JNO. BARNES CO., 
Address No. 1995 Main St. Rockford, all, 


Telegraph and Electrical 
















Medical Batteries, Inventors’ Models, Experi- 

mental Work, and fine brass castin ngs. Send for 

catalogue C. E. JONES & BRO. Cincin mati, O. 
important to us that you mention this pa: 





HArris-Cor_iss 


ELECTRIC 


purposes where continuous service at uni 


onetaens of cost of repairs, 





SS 
LIGHT COMPANIES 1 TAKE NOTICE!) 


STEAM ENGINE 


BUILT BY 


WILLIAM A. HARRIS, 
PROVIDENCE, R. I. 


From 10 to 2000 Horse Power, with Harris’s Im- 
provements. These Engines are of 


UNEXCELLED WORKMANSHIP, 


and are known the world over as the 


MOST eo STEAM EN- 
NE BUILT. 


They are especially ad- 
is required and at the 





Send for a copy of Engineers’ and Steam Users’ Manual by J. W. Hill, M. B. Price, $1.25. 





New Tanove Buckeye Automatic Cut-Orr Enoines. 


lh agp 25 to 1,000 H. P. 


wane, Enaines 0 are = combined result of long experience 
most careful revision 
of au details. 


an 
They are Socigned and constructed for heavy 
=~. at or high rotative —— 
Highest attainable pee ro in Steam Consumption a 
paperiog tion if-Contained Automatic 
es. uf - 0 100 0 HP. for driving amo Machines 
ited Circulars wi 


», Cut-off 
a SPuCIAPRY i ‘Engi Constructio; Listes 
ractic am ine Con: orman: 
A Sreatty by mail, Adtrent™ re 1 


BUCKEYE ENGINE CO, Salem, 0. 


SALES AGENTS: 
Geo. A. BARNARD, 70 Astor House, N. Y., D. L. DAVIS, 84 S. Canal St., Chicago, Ill. 


and 53 Mason Building, Boston, Mass. and ROBINSON & CAREY, St. Paul, Minn. 


James Leffel’s : WATER WHEEL. 


Made by JAMES LEFFEL & 60. 








— 


SS EES 








The ‘OLD RELIABLE” with Improvements, making it the Most 
Perfect Turbine now in use, comprising the Largest and the 
Smallest Wheels under both the Highest and Lowest Heads in 
this country. Specially adapted for running Electric Dynamos on ac- 
count of the great steadiness of its motion. Our new Pocket Wheel 
Book sent free. Address 


JAMES LEFFEL & CoO., 
Springfield, Ohio, -  axp - 130 Liberty St., New York. 
[Please mention this paper when your write to us.] 


Pook & Hunt's Leffel ‘Wurbing Water Wheel. 


Made of Best Materials and in the Rest Style of Workmanship. 


MACHINE-MOLDED MILL GEARING, 


From 1 to 20 feet diameter, of any desired face orpitch, molded 
by our own special machinery. 


SHAFTING, PULLEYS AND HANGERS 


Of the latest and most improved designs. - 


Transmission Machinery 


A SPECIALTY. 
t®™ Special attention given to Heavy Gearing. Shipping facilities the best in all directions. 








POOLE & HUNT, Baltimore, Md. 


AUTOMATIC 
cuT-oFF ENGINE 


Embodying a New 
System of Regulation. 
THE GOVERNOR 

WEIGHS THE LOAD. 








Send for 
circular F ff 








Agents. 
8S. L. Bee 2 0. & ot 


KINGSLAND, JACKSON & 
CO., 28 Sou 
Chi 
Street, St. Louis, Mo, 
TATUM & BOWEN, Port 
land, Ore., and San Francisco, Cal. 













BALL ENGINE CO, 












on good regulation. _Only Engine which 
ABSOLUTELY HOLDS to constant speed 
under all changes of load, an indispensable 
feature for Electric Lighting. 









BATTER 








Manufactured by 


New ENGLAND GLASS WORKS, BOSTON, MASS. 


oo Send for Price Lis —— 


Light Globes, 





THE MORRISON 








THE ONLY RELIABLE CLOSED-CIRCUIT BATTERY IN EXISTENCE. 


After thirty years’ 
Gamewell Fire Te egraph Co. adopted it as their standard. 


Orrice oF THE GAMEWELL FrreE ALARM TELEGRAPH Co., 
144 Barciay St., New York - 


rimenting with other batteries, The 


New York, —~~ar 14th, 1885. 


Tue SoutuEsn Exvxctric Co., BALTIMORE, 


:—We have adopted the ** MORRISON GRAVITY 


” as the Standard Fire Alarm Battery for this com- 
any’sservice. After thirty years’ experience we unhesitating- 
fy endorse it as 


General Superintendent 


the best form of Gravity ——— ever devised. 
Yours very ete st GAMEWE 
tendent Gameweli Fire ye Telegraph Co, 


Manufactured only by 


THE SOUTHERN ELECTRIC C0., 


Warerooms, Hoen Building, cor.North and Lexington Sts.; 
Works, cor. Constitution and Monument Sts., 


BALTIMORE, MD. 
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“TRIPLEX INSULATED 


Wire and Rubber Co, 


uperiorQuality 
f of pal 


ON ALL CLASSES OF 


—Jlectric “WA7ires 


a 


CABLES. 
Address, 159 FRONT ST., New York City. 














Brownlee Co.. 


DETROIT, MICH. 


Cedar Telegraph Poles 


MANUFACTURERS OF 


Cross Arms, Pins and Brackets, 
OAK AND LOCUST PINS, 





(Patent applied for.) Send for Catalogue. 





Anercan Blea Works 





MANUFACTURERS OF 


Patent Finished Insulated 


Electric Wires, 


TELEPHONE AND ELECTRIC CORDAGE, 


ELECTRIC LIGHT WIRE 
MAGNET WIRE. 


PATENT RUBBER COVERED WIRE, OFFICE 
ANNUNCIATOR WIRE, LEAD- ENCASED Wik 
ANTI-INDUCTION AERIAL AND UNDER- 
GROUND CABLES ETC., ETC. 


OFFICE AND FACTORY : 
No. 67 STEWART STREET, 


PROVIDENCE, R. |. 
EUGENE F. PHILLIPS, President. 
W. H. SAWYER, Secretary and Electrician. 


WEI E 


Oak Ping and Brackets 


OF OUR OWN MANUFACTURE. 


TELEPHONE SWITCHBOARDS, 
ELECTRIC BELLS, 
MEDICAL BATTERIES, 


AND A FULL SUPPLY OF 


Goveed Wires sad eco Dur 


ALWAYS ON HAND. 
Send for Catalogue. 


DETROIT ELECTRICAL WORKS, 


Cor. 7th and Woodbridge Streets, 
DETROIT. MICH. 











isque Leclanché Battery — 


A SAVING OF TWO-THIRDS OF THE 
COST OF TRANSMITTER BATTERIES. 


DIS QUE 
LECLANCHE 








teries,” 


The particular attention of telephone companies 
is called to the great economy involved in the use 
of * DISQUE ” over any other form of Leclanche 
Battery; its present low cost being such that, in 
2 quantity, the Complete Disque Cell is furnished for 
m the price of a single pair of prisms, while instead 
of requiring renewal once every four to six months, 
| the Disque Porous Cup does first class transmitter 
im) and bell work for from 18 to 30 months. 

4 The renewal of the porous cup costs but little 
} more than half the price for prisms. 

A number of the largest telephone companies in 
the United States have already availed themselves 
of this plain advantage, and are using our Disque 
Battery exclusively. 

As to the many other forms of Sal Ammoniac- 
Carbon-Zinc,“ Open Circuit,” and “ Telephone Bat- 
it is quite apparent that their 


only 


ZINCS 
SS 





LECLANCHE ZINCS, with thumb 
screw or patent spring connections, 
from pure spelter, and well amal- 
gamated. 

BUNSEN BATTERY ZINCS; MEDI- 
CAL BATTERY ZINCS; ZINC 
PLATES, &c. 








BURCLAR ALARM SPRINGS, 
A new and reliable spring, with rubbing contacts, 
open or closed circuits. 


Electric Bells aescpuse. Batteries & Supplies. 
The Conn, District Telegraph & Electric Co., 


e2BarkSt. - = «= «= «= «= Waterbury, rs 





Telegraph and Electrical 


Medical Batteries, Inventors’ " Expert- 

mental Work, and fine brass castings. 'Sen 

catalogue C. E. JONES & BR o. @, Cimcinnatl, &- 
It is important to us that you mention paper. 





PHOSPHOR-BRONZE 


TELEPHONE WIRE, 
Imeulated and Bare. 





T Marke. 


 Diesfher- Bionse. se 


Combines High Electrical Conductivity and Resist- 
ance to Corrosion with iigseus and Tenacity. 


Standard Sizes, 16, 17, and .0, stuos’ Gauge. 


The Phorhan-Bona Sing C, imi, 


* §12 ARCH S., PHILADELPHIA, PA. ° 
Ovners - of - the - United - States - Phosphor-Bronse - Patents 
Sole Manufacturers of Phosphor-Brouze in the United States. 


CONNOLLY BROS., 


Patent Attorneys 


AND SOLICITORS, 
Pittsburgh, Pa.>; 
PHILADELPHIA, PA., 

Mutual Life Ins. Building, 10th and Chestnut Sts. ; 
WASHINGTON, D. C., 
CORNER 6th AND F STREETS. 


Electrical Cases a Specialty. 








THE acme CUTTA-PERCHA CO., 


& 





W. W. 


MARKS, Supt. 


420 to 426 East 25th St., N. Y., 


Have improved machinery and increased facilities for making 


Submarine, Subterranean and Aerial Cables. 


We guarantee our productions 


TO BE SUPERIOR TO ANY IMPORTED, 


and to sell at pW which will render importation unnecessary. 
All the @ 
country have been manufactured ut our works. 


All kinds of Insulated Wires at the Lowest Prices. 


J/TTA-PERCHA insulated cables made in this 


PURE GUTTA-PERCHA FCR ALL PURPOSES. 
HENRY A. REED, Sec'y. 





THe CALLENDER 


Insulated Wires and Cables 


<<] For OVERHEAD, UNDERGROUND and SUBMARINE EUREOSES, [>o 


Further Information on Application. 


THE ELECTRICAL SUPPLY CO. 


175 & 177 LAKE STREET, CHICAGO. 





j “THE ELECTRICAL REVIEW,” 

An illustrated weekly journal, lotheacknew! d lead- 
erin ee ot pin of ele schrical science. Edite a care, 
ite jal opinion is reliabie,its news oe ety bright 
and cae $3.00 per year; single copies, 10 cents. 

NEW Y 





39 Best Ba Bw &. in the electrical field. 
rem ae 
WORK itchy, Mlaccotse ne tapes 





| : 


Lowest Prices 
FOR 


BELLS, 


E. W. HAZAZER, 
83 Murray St., N. Y. 





advantage existed while high prices were charged for Disque Leclanché 
Battery. Now that the Disque, which is the foundation Sal Ammoniac 
Battery, and the best of any or all, has also become the cheapest, there can be 
no question as to the entire economy of its use above all others. 














PRICES 
BATTERY, COMPLETE, $1.00/ZINC, WITH CONNECTOR, $ -10 
POROUS CUP, : ‘AL AMMON 4 
OLAss JAR, = “13 | COMPLETE MOELL, SEALED, 1:20 


LARGE DISCOUNTS TO TELEPHONE EXCHANGES AND THE TRADE. 





All Disque Leclanche Batteries furnished by us are war= 
ranted to be in every particular the same original and 
genuine article which has during the past ten years 
become thoroughly well known as the best of all Open 
Circuit Batteries. 


J.H. BUNNELL & Co., 


Nos. 106 & 108 LIBERTY®STREET, NEW YORK. 


SEND FOR OUR LATEST LARGE ILLUSTRATED CATALOGUE, NO. 7, OF JULY, 1885. 











ALFRED F. MOORE, 


MANUFACTURER OF 


Insulated Wire, 


For Telephone, Telegraph and Electric Light. 





MITCHELL, VANCE & C0, 

















GAS t= OFFICE, LINE, 
<a —S=NANUPACTURERS, ANNUNCIATOR WIRE, 
ewe ates a coat Magnet Wire and Flexible Cordage, 


bination Fixtures for both Gas and Electric Li 
Estimates and designs furnished upon ap; 4 


200 & 202 N. THIRD ST., 








836 & 838 BROADWAY, 


NEW YORK. PHILADELPHIA, PA. 
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REIS “Bored Block” 


1 TELRPHONBS, == 


Thoroughly Made, Highly Finished. By mail, $2 each. 


G. K. MILLIKEN & CO., 
70 Washington Street, Boston. 





TANDARD 
ELECTRICAL 
INSTRUMENTS. 


Gal 





vanometers, Resistance Coils. 
Condensers, Keys, Switches, &c., 
Bailey Combination Set, 
Pratt’s Speed Indicator, &¢. 
ELECTRIC MFG.Co,, 
P. O. Box 80, Troy, N. Y. 


These carbons are made of the 
EST MATERIALS, 
and with the latest improved machinery,of any 





required degree of hardness, and can be 
used in all makes of Electric Lamps. 

The regular sizes, 12 inches long, run from 4 inch 
to 1 inch diameter, varying by sixteenths. 

Special LENGTHS and SIZES to Order. 

‘A large and complete stock always on hand. 

The want of a high order of battery plate has 
long been felt. Those wishing such would do well 
to use the 

BOULTON PLATES. 

Special attention is given to the manufacture of 

all sizes to order. 
and full information furnished on 


Price Lists 
application. 
Also Exclusive Agents of the celebrated 
AUSTRIAN Cored CARBON 
for the United States. 


BouLTON CARBON WORKS, 


Foot of Wilson Avenue, 
CLEVELAND, OHIO. 


Telephone Stocks 


Chicago Local Stocks & Bonds 
BOUGHT AND SOLD 


On Commission by the Undersigned. 


s.G.LinyYNCH, 
144 La Salle St., Chicago (formerly Lynch & Banta). 





STAR IRON TOWER CoO. 


Manufacturers of the 
o’Beirne Patent 


TOWERS 1° MAST ARMS 


Rr 
Electric Isighting, 
and Publishers of the 


AMERICAN ELECTRICAL DIRECTORY 
Fort Wayne, Indiana. 


CARBONS 


FOR ARC LIGHTING. 


Only Manufacturers using Natural Gas, 
thus securing 











PITTSBURGH CARBON CO. lim’d, 


PITTSBURGH, PA. 





THE WALLACE DIAMOND CARBONS, 


The ELECTRICAL SUPPLY CO.,!17 Dey St, New York 





And 175 and 177 LAKE STREET, CHICAGO. 


STANDARD UNDERGROUND CABLE COM'Y, 


MANUFACTURERS OF 


The WARING ANTI-INDUCTION and BUNCHED 


Telegraph, Telephone and Electric Light, Underground and Submarine 
ous (A 13 TKS oe 


LEAD COVERED WIRE FOR INSIDE USE, PROOF AGAINST DAMPNESS. 
No. 128 Pearl St., New York City. {oau,aNorsa.} No. 88 Fourth Ave., Pittsburgh, Pa. 


Consolidated Electric Light Co., 


Owning and Operating the 


-MAN PATENTS. 


EXECUTIVE OFFICES: PHILADELPHIA OFFICE: 
\ ‘ dine 205 Walnut street; 
Mutual Life Building, sna: came: 

4 Pearl Street, 








\ NEW YORK. 
) CIITARLES H. BANES, HUGH R. GARDEN 
President. Vice President. 


INCANDESCENT LIGHTING. 


ESTIMATES FURNISHED for the Thomson - Houston 
System of Are Lighting. 


AILWAY TELEGRAPH SUPPLY GO, suo 


Manufacturers of 


> Telerraph Instruments & Supplies. <- 


Our Shop is now Fully equipped for Turning Out all kinds of 


SUPPLIES, and in any Quantities. Special or Experi- 7 
mental Work promptly done. We can furnish FROM CGUR STOC 
Telegraph and Telephone Wires, Telegraph Instruments and Electric Light Supplies, 

Ba pparatus, 


Supplies, 
ttery Materials and Batteries Complete, Electric Gas Lighting A t 
Electric Bells, Telephone Supplies, &c. 


TWO of OUR LEADING SPECIALTIES ARE MAGNETO BELLS 4" ANNUNCIATORS, 


RAILWAY TELECRAPH SUPPLY CO., 
UNION and FULTON STS. CHICAGO. 


PLEASE MENTION THIS PAPER, 








ELECTRICAL 


Uniformity, Durability & Superior Light.| 


HENRY B. LYTLE. CEO. L. BEETLE. 


YTLE : COMPANY, 


15 CORTLANDT STREET, NEW YORK. 


L 
Electrical Supplies and Apparatus 


OF EVERY DESCRIPTION. 
—_—¥\_>__—_—. 


LICENSEES 


TELEGRAPHIC TIME COMPANY 


In States of New York, New Jersey, Penn., Ohio, Indiana, Missourl, 
Wisconsin, Minnesota and Kansas. 


Information Furnished Upon Application. 


THE LA RUE TELEGRAPH KEY. 


Pronounced by all users the 





Most Perfect Key 


EVER DEVISED. 






Price, $2.50. 


No Side Motion, No Sticking, No “‘ Wabbling,” No Retractile Spring, 
No Trunnions, the Least Number of Wearing Parts 
of any Key Manufactured. 


STEEL LEVER AND VERY BEST WORKMANSHIP THROUGHOUT. 


ABSOLUTELY 


The most severe tests by the Western Union, Baltimore & Ohio, and Postal Telegraph Companies, 
and the flattering recommendations received from superintendents, managers and operators, justly en- 
title the LA RUE KEY to the superior merits claimed for it. 

A circular with full particulars upon application. 


LYTLE & CO., Sole Agents, ‘5 Cortlandt St., N.Y. 
Bs. TROFTF,, 
MODEL and Send for Circulars, The Cheapest House In the Trade for 
PXPERIMENTA CEJones&8, ELECTRIC BELLS, 
WORK sndin. OMA 0. RUHMKORFF SPARK COILS. 
sass) | 985 Atlantic Avenue, Brooklyn, L. I. 














THE 


United States Electric Lighting Co. 


SOLE MANUFACTURERS OF 


WESTON 
DYNAMO MACHINES 


FOR BOTH 


Are and Incandescent Lighting and Electroplating. 
WESTON + ARC + LAMPS, 


Weston Incandescent Lamps, 


[ELECTRIC MOTORS, AUTOMATIC REGULATORS, 


Fixtures, Fittings, &c. 


Are and Incandescent Lighting 


ARE SUPERIOR TO ALL OTHERS IN 


EFFICIENCY, SAFETY, RELIABILITY Ano 
Perfection « Automatic Regulation. 








Full information with prices and Estimates furnished upon application, 


General Office, 59 & 61 Liberty St., New York. 





Chicago Office, 185 LA SALLE STREET. 
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_ TELEGRAPHIC TIME COMPANY, 


(4 & 15 TEMPLE COURT, 5 BEEKMAN ST. 
NEW YORK. 





OWNERS OF PATENTS COVERING THE ONLY 
ELECTRIC TIME SYSTEM, WHICH HAS BEEN SUCCESS- 
FULLY OPERATED ON AN EXTENSIVE SCALE, 
IN THE WORLD. 





HEIs Com mapenl > res pooomshy < or anized has aogiiden all the Patents and Contracts 

of the mM PANY and alarge number of valuable and 
entirely new base bt enna capadines pak Be A an Clocks and Synchronizing 
Devices, Two years of service in New York, Boston, Providence and other large 
New England Cities have demonstrated the perfect reliability of this System. 
Highest testimonials at the Philadelphia Electrical Exposition and from Elec- 
trical Experts and practical Clock Manufacturers and Dealers, also from 
Fs ay pa pe who are using the System in 20 of the prominent cities of the 

nite ates. 


TERRITORIAL RIGHTS FOR SALE UPON LIBERAL TERMS. CORRESPON- 
DENCE SOLICITED IN RELATION TO THE INTRODUCTION OF THE 
BUSINESS INTO PORTIONS OF THE UNITED STATES FOR 
WHICH LICENSES HAVE NOT BEEN GRANTED. 


DAY'S Kerite Insulated 


WIRES AND CABLES 


For Telephone, Telegraph and Electric Light Use 
and Electrical Circuits Generally. 


The reliability and durability of Kerite Insulation is unsurpassed, as has been 
proven by years of experience. All rubber and gutta-percha compounds are very 
short-lived when placed either in the air or underground, and the supposed new 
insulating materials now being presented to the public, are most of them old 
and discarded experimental products, The present high standard and uniform 
quality of Kerite is the result of 30 years’ experience. 


The attention of TELEPHONE MANAGERS is especially asked to our ANTI- 
INDUCTION TELEPHONE CABLES, they \«:ng the most practical and 
durable in the market, 


TELEGRAPH, TELEPHONE and ELECTRIC LIGHT Wires, for either SUBMA- 
RINE or UNDERG ROUND work a specialty. Estimates for complete systems 
of underground wires and conduits wiil be furnished on applet ation. 


AUSTIN G. DAY, Sole Mannfacturer, 


CLARK B. HOTCHKISS, Gen’l Agent, 
120 BROADWAY, NEW YORK. 


rao THE BEST IS THE CHEAPEST. rot)! 


The Brash-Swan Electric Light Go. of New England. 


Ww. x STRONG, President. WHITNEY, Secretary. 
A. D, JUIL LIARD, Vice-President. R W. ABORN, Treasurer, 
JOHN B. POWELL, General Manager. 


REMOVED TO Nos. 204, 206, 208, 210 ELIZABETH ST., NEW YORK. 


WHERE ELECTRICAL APPARATUS FOR ALL THE VARIOUS MODES 
OF LIGHTING AND TRANSMITIING OF POWER ARE IN OPERATION. 


NO OTHER SYSTEM IS AS ECONOMICAL IN INSTALLATION AND MAINTENANCE. 
NO OTHER ELEC beens ot APPARATUS IS AS DURABLE, 
E FIRST MACHINES MADE ARE STILL IN DAILY OPERATION. 
Are Lights of various Sizes. 
_) Are and Incandescent Lights from one Dynamo and Circuit. 
Incandescent Lights of various Sizes from Special Dynamo for 
Central Station Lighting. 


Surveys and Estimates Furnished by Experts. 














38 C Cauaier 
Aerial 
Telephone Cable. 








YSTEM 
COMPRISES: 
Cost of Apparatus Greatly Reduced. 





@~ This company owns and controls all the Patents for ARC LIGHTING issued to CHAS. F. BRUSH, 
of Cleveland, for the New England States, New York, Pennsylvania, New Jersey, Delaware, Maryland, 
and the District of Columbia; also the Swan Patents for the same territory. 





W. F. SWIFT, Secretary. 


¥. POSSONS, Asst. Supt. 


J. J. TRACY, Vice-Prest. 
N. S. POSSONS, Supt. 


G. W. STOCKLY, President. 
J. POTTER, Treasurer. 


THE BRUSH ELECTRIC 00., 


he Sole Manufacturers, under all the patents of Charles F. Brush, for Electric Lighting, Storage 
Bz win ries, = ‘arbons, Electro-Plating Machines, Electric-Motors, &c. 
WE FURN ISH the ONLY COMPLETE and PERFECT SYSTEM OF ELECTRIC LIGHTING. 
bP ad. for Arc Lighting, giving lights of 1,200, 2,000, 3,000, 4,000 and up to 100,000 candle power. 
Our No.8 mee ey) ee pe hts of 2,000 c. p. with about 45H. 
Over twenty different styles of are lamps, for indoor and outdoor use, and for tower lighting. 


MACHINES INCANDESCENT LIGHTING, 











adapted for use with Swan Incandescent lamps. These machines are automatic and do not require the 
use of any switches or resistances outside of the machine to govern the current. Will run any number 
of lamps from one up to the full capacity of the machine, without change of speed and without the use 
of any apparatus outside of the machine. 
Our prices are lower than other makers. 
Storage Batteries, for Incandescent Lighting and for Electric Motors. Our storage batteries are the 
only practical ones offered in the market. They are especially adapted for situations where lights are 
needed for only four or five hours per day and where it is convenient to use power during the day to store 
up the current. There are thousands of such places where our storage battery must eventually be used. 


CARBONS For ARC LAMPS. 


Our carbons are the purest and best made. We have the largest and most fully equipped carbon factory 
in the world and our prices are very low. 


ELECTRIC MOTORS. 


We have commenced the manufacture of the Brush Electric Motors and shall soon be prepared to fill 
orders for all sizes from one up to forty horse-power. In many locations these are the most economical 
nee of power aud will largely used by Lighting Companies and others where small powers are 
require 


THE BRUSH ELECTRIC CO., 





104 EUCLID argry™ 
Aisa land, O, T A, 





COMPLETE | 


“ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE. 





ANSONIA BRASS & COPPER 60, 


Manufacturers of 


Pure Electric Copper Wire, 


BARE AND COVERED, OF EVERY DESCRIPTION. 


Warerooms: 19 & 21 Cliff St., New York. Factories: Ansonia, Conn. 


HOLMES, BOOTH & HAYDENS, 


Manufacturers of 


Hard-drawn Copper Wire 
For Telegraph and ‘Telephone. 
Patent Electric Light Wire, Magnet Wire, 
Patent “K.K.” Copper and Iron Wire, &e. 


Forest City Carbon Mig. Co. 
NEW YORK, BOSTON AND PHILADELPHIA. watsssurs, Com. 


BRIDGEPORT BRASS CO. 


BRIDGEPORT, CONN., 


INCORPORATED 1865. 


BRASS, COPPER AND GERMAN SILVER 


WIRE 4"> ROLLING MILLS, 


Bare and Insulated Copper Wire for Electric Conductors a speclalty, 


SOLE AGENTS FOR THE 


BRIDGEPORT ELECTRIC MFG. CO. 
The Armington & Sims 


AUTOMATIC CUT-OFF ENGINE. 


Hor all purposes where power 


CLOSE REGULATION, 
ECONOMICAL OF FUEL 
SMALL SPACE REQUIRED, 
MODERATE PRICE, 











is required, 


ever. 


1700 Engines in Use. 


SELLING AGENTS; 


JARVIS ENGINEERING CO., 61 Oliver St., Boston. | T. W. ANDERSON, New Orleans, La. 

POND ENGINEERING CO., St. Louis, Mo. E. P. HAMPSON & CO., 36 Cortlandt St., New York. 
3. F. RANDALL, Warren, Ohio. [Taste & DELANEY ENGINE CO., Richmond, Va. 
JONN R. MARKLE, Detroit, Mich. MORTON, REED & CO., Baltimore, Md. 

ll. B. SMITH MACHINE CO., 925 Market St.,Phil.,Pa. | WM. MINNIGERODE, Atlanta, Ga. 











F. H. HAYWARD, 56 Dearborn Street, Chicago, Lil. 
Shultz Belting Company: 


MANUFACTURERS 


SHULTZ PATENT FULLED LEATHER BELTING AND LACE LEATHER. 


Office and Factory : Cor. Bismarck and Barton Sts., St. Louis, Mo. 


Our Belting is made of leather tanned on the surface only; the interior (which is the fiber and 
strength of the hide) is not tanned, but rawhide fulled and softened by our patented protets. Our Belt- 
ing is more pliable, hugs the pulley better, transmits more power than any other, and is the only perfect 
ELECTRIC 14 1IGHT BELT MADE. Agents in all cities. Send for trial belt. 


~~ THE ELECTRICAL SUPPLY CO. A Of eal * io cl 
rep pte te e eria able ip, 
Insulated Wire THE BEST IN THE MARKET. P 


SEND FOR SAMPLE AND PRICES. 
PROVIDENCE ELECTRIC SUPPLY (0., 


Providence, R. I, 



































OAK BARK ELECTRIC BELTING. 


» 17 DEY ST., NEW YORK 
Warehouses * 1754 177 Lake St.. Chicaro. No.8 Ferry Street, N. ¥. 








